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0.0 

EXECUTIVE SUMMARY 

Woodward-Clyde Consultants (WCC) has prq)ared this risk assessment for World Wide 

Tenninal Services Inc. (WWTS, doing business as Universal Engineering, on bdialf of the 

Aviation Troop Command, or ATCONQ, for Buflding No. 3 ofthe St Louis Anny Ammimition 

Plant (SLAAP). This repoit has been prepared in accordance with Woodward-C^e 

Consultants' (WCC) scope of work for a health-based risk assessment, as presented in the 

proposal dated May 1995. 

Based on the results and assumptions of this risk assessment, the following conclusions 

were made: 

• The overall non-carcinogenic hazard indices posed by exposures to the COPCs in 
the basement, first leveL and second level of Building No. 3 are bdow the threshold 
value of 1, indicating that exposures to the COPCs are at acceptable levels; and 

• The overall cancer risks posed by exposures to the COPCs in the basement, first 
leveL and second level of Building No. 3 are at or within the U.S. EPA's acceptable 
cancer risk range of 10"* to 10*̂ , indicating that exposures to the COPCs are at 
acceptable levels. 

Based on the limits, assumptions, and conclusions of this risk assessment there is no 

unacceptable health impact posed by the interior of Building No. 3 and fiirther remediation of 

Buflding No. 3 interior is not indicated. 

The risk assessment examined the potential exposure of adult workers to interior sur&ces 

and basement soil of Buflding No. 3 through four exposure pathways: inhalation, dennal 

contact with interior surfaces, ingestion of sofl, and dermal contact with sofl (the latter two 

pathways for the basement only). A reasonable maximum exposure was assumed to occur, 

assuming exposure for 5 days per week, 50 weeks per year, for 25 years. The chemicals of 

potential concern (COPCs) assessed in the risk assessment included total polychlorinated 

biphenyls (PCBs) on all levels and the pesticides 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, diddrin. 
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endrin, ganuna-BHC, and heptachlor epoxide in the basement. The risk assessment 

evahiated the basement first level, and second levd separately. 

Cancer risk Ievds on the first and second levd (less so in the basement) were largely driven 

by inhalation of PCBs. Limited air sampling conducted at representative areas within 

Btiflding No. 3 did not detect the presence of PCBs in air at quantitation limits ranging fi-om 

0.7 to 0.8 |ig/m'. In addition, proposed revisions to the cancer slope &ctor for PCBs 

suggest that the current slope fiictor used in this assessment over-predicts cancer risks by 4 

to 25 times. For these reasons, PCB risk estimates in this assessment are likely to have been 

over-estimated. 

The risk assessment required development of an innovative approach to assess the risk 

associated with dermal contact to interior surfaces, since U.S. EPA has not developed 

guidelines or preferred approaches for quantifying this exposure pathway. In addition, fate 

and transport modeling was applied to estimate the volatilization of PCBs and pesticides 

from interior sur&ces and sofl to the air, requiring assumptions to be made for several 

&ctors. 

Despite the &ct that the risk levels derived were within acceptable Ievds, nuuiy of the 

sur&ce wipe samples and core samples collected from the buflding exceeded the U.S. EPA 

PCB Spfll Cleanup Policy standards for non-restricted access areas, namely, 10 ^g/100 cm^ 

for surface wipe samples and 10 mg/kg for soils (applied to evaluate concrete core 

samples). An evaluation was made of these standards. The wipe sample standard, 

developed in 1986, is based on outdated factors and is somewhat arbitrary. The risk level 

to which this standard was intended to correspond is not clear from its documentation. 

When using the methodology developed in this risk assessment the standard of 10 ^g/100 

cm^ corresponds to a risk levd of 10"̂ . The sofl standard of 10 mg/kg is associated with a 

risk level of about 10"*. Many ofthe regulatory levels or guidance values set for PCBs by 

the U.S. EPA have adopted higher-than-baseline risk levels (i.e., higher than 10" )̂. Based 

on this precedence, the risk levels calculated in the risk assessment (10'̂  to 10"*) are typical 

of acceptable risk levels previously adopted for PCBs. 
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The sample representativeness in the chip chute area was also examined and was jt 

be low because 1) not all surfiice types were sampled, 2) the PCB concentrations ranged 

widely, and 3) PCB concentrations substantially higher than the comparison standards were 

detected in two samples. Additional sampling of surfaces around the chip chute area could 

improve the understanding ofthe PCB Ievds in this area. 

Asbestos is known to be present in portions of Buflding No. 3. The risk assessment did not 

examine the potential health impacts assodated with the presence of asbestos. It is 

recommended that a qualified asbestos inspector examine the presence and condition ofthe 

asbestos, and that the resuhs of that inspection be considered along with the results ofthis 

risk assessment in developing long-term management dedsions regarding Buflding No. 3. 

I:\SE03S49MtAFINAUXX; )iBc4,1996 

SE03S49LSLAAP 

ES-3 

file://I:/SE03S49MtAFINAUXX


WOODWAIU> 

INTRODUCTION AND SUMMARY OF EXISTING COND. 'M.Ai\fr%o 

1.1 INTRODUCTION 

Woodwaid-Clyde Consultants (WCC) has prepared this risk assessment for Wbrid Wide 

Tennnnal Services Inc. (WWTS, doing buaness as Universal ^i^neering, on bdialf of the 

Aviation Troop Command, or ATCONQ, for Buflding No. 3 ofthe St Louis Anny Ammunition 

Plant (SLAAP). This rq>ort has been prepared in accordance with WCC's scope of work for a 

heahh-based risk assessment, as presented in the proposal dated May 1995, and is based on 

information contained in the Request for Proposal (RFP) and the foUowing documents: 

• St. Louis Army Ammunition Plant, PCB Decontamination and Testing of Buflding 3 
Project St. Louis, Missouri (RUST Remedial Services, Inc., 1994); 

• Buflding 3 Basement Characterization Report (Dames & Moore, 1994a); and, 

• Remediation Design and Devdopment Report (Dames & Moore, 1994b). 

The objectives of the human health risk assessment are to evaluate the potential health risks 

posed by the present-day contamination of the buflding and to evaluate the need for fiuther 

remedial activities. 

The tisk assessment was prepared in general accordance with currently accq>ted guidance for 

conducting human health risk assessments. U.S. EPA does not provide specific guidance for 

assessing the nuyority of the media (concrete and other sur&ces) or the dala form (primarily 

vnpe and core san^les) available for Buflding No. 3. Tiierefore, a technical approach to use 

these data was devdoped for this assessment. The primary guidance document used in 

preparation ofthe risk assessment was Risk Assessment Guidance for Svperfund - Volume I: 

Human Health Evaluation Manual (Part A) (U.S. EPA, 1989a). Additional guidance was 

sought from the foUowing documents: 
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• U.S. EPA Memorandum fimn Karen Hammerstrom to Jane Kim, Geanup of PCB SpiOs 
Located Lidoors, Office ofPestiddes and Toxic Substances, dated Fdnuaiy 5,1986. 

• U.S. EPA (1992). Dennal Eiqiosure Assessment: Principles and Applications, Interim 
/2c;porr, Office of Researdi and Devdopment EPA/600/8-91/01 IB, January. 

• U.S. EPA (1990b). Guidance an Remedial Actions for Stperfund Sites with PCB 

Contamination. EPA/540-G-90^O07, August. 

The risk assessment is oiganized into the foUowing sections: 

Basis of Existing Qeanup Standards (Section 2.0) 
Data Review and Sdection of Chemicals of Potential Concem (Section 3.0) 
E3qx}sure Assessment (Section 4.0) 
Toxicity Assessment (Section 5.0) 
Risk Characterization (Section 6.0) 
Results and Discussion (Section 7.0) 
Uncertainty Evaluation (Section 8.0) 
Chip Chute Area (Section 9.0) 
Summary and Conchisions (Section 10.0) 

1.2 SUMMARY OF EXISTING CONDITIONS 

From Septeaber 1991 through August 1994, Chemical Waste Management (now RUST 

Remedial Services) performed PCB testing and decontamination on the first and second levels of 

Buflding No. 3 ofthe SLAAP. Cutting ofl containing PCBs was historically used in the upper 

Ievds of this buflding. Wipe and/or core samples were obtained from various materials, 

including the floor, waUs, cefling, and other stmctures (elevator doors, pand boxes, floor grates, 

metal pipes, windows). PCBs were found on various materials, but were most prevalent in the 

concrete floor and waUs. Concentrations were detected above the U.S. EPA cleam^) standard of 

10 mg/kg (ppm) for porous sur&ces and 10 |ag/100 cm^ for non-porous sui&%s, as spedfied in 

tiie U. S. EPA PCB Spfll Cleanup PoUcy (40 CFR 761, Subpart G) and discussed in Section 2.0. 

In July 1994, Dames and Moore conducted wipe and sofl sampling in the basement of Buflding 

No. 3. Sofl and sui&ces ofthe basement (floor, horizontal beams, vertical columns, waUs, and 
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ceiling) were characterized to identify the presence of PCBs fiom cutting ofl use in iq>per levels 

ofthe buflding, as weO as to identify the presence of pestiddes and ammonia fiom the historic 

use of pestiddes and storage of urea in the basement. PCBs were not found in the scnl sanq)les, 

but were detected m other basement suifiices. Several pestiddes were detected Scam basemient 

surfiice and seal samples: 4,4'-DDD, 4,4-DDT, ganuna-BHC (lindane), endrin (and endrin 

aldeiiydeX hqjtachlor qxndde, diddrin, methox/dilor, and beta-BHC. Ammonia, >^cfa was 

analyzed as a sunogate for urea, was also detected in most ofthe samples. Dames and Moore 

conduded that the ammonia concentrations were only sUghtly above those typicaUy found in sofl. 

During the prq>aration of this repoit additional PCB decontamination was peiformed on a 

section ofthe first level cbnCTete (the "P3Z1" area) where higher concentrations of PCBs were 

ddected by eariier sampling. The section has been deaned to a compoate levd of 5.3 mg/kg. 

This section ofthe buflding was not induded in the risk assessment as the decontamination was 

in process and the area was considered dean (< 10 mg/kg) upon completion. 

The chemical results ofthe previous testing performed in the basement first levd, aivl second 

levd of Buflding No. 3 are presented in Appendices A, B, and C, respectively, and summarized 

in the ft^owing subsections. 

1.2.1 Basemoit 

Media sampled in the basement included sofl and wipe samples of various sur&ces (the floor, 

waUs and other vertical sui&ces, and the ceiling). Samples were analyzed for PCBs and various 

pestiddes. Figure 1-1 identifies the basement sampUng locations. The results ofthe basen^nt 

sampUng are summarized in Appendbc A 

Eig^t SCMI samples were coUected from the floor of the basement. PCBs woe not detected in 

any sofl sample. Four pestiddes were detected in four samples: 4,4'-DDD, 4,4'-DDT, endrin, 

and gamma-BHC. 
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Fifteen floor wipe samples were coUected PCBs', 4,4'-DDD, 4,4'-DDT, diddrin, endrin, 

gamma-BHC, and hqitachlor epcoade were detected. 4,4'-DDD, 4,4'-DDT, and gamma-BHC 

were most fiequently detected (in 15,14, and 13 samples, respeetivdy). PCBs were detected in 

seven sanq>les, six ofv/bkh exceeded the PCB SpiU Cleanup Pdicy Standard for sur&ces of 10 

^ 1 0 0 cm^. Hqjtachlor epoxide was detected in four samples and diddrin and endrin in one 

sanple each. 

Twenty vertical wipe sanq)les were coUected fiom vertical basement sur&ces, which indude 

waUs and columns. The foUowing chemicals were detected in wipe samples: PCBs On five 

sanq)les, three of wluch exceeded the standard of 10 ^g/100 cm^ 4,4'-DDD (m 19 samples), 

4,4'-DDT fin 19 samples), beta-BHC (2 samples), endrin aldehyde (1 sample), gamma-BHC (13 

samples), and hqitachlor epoxide (4 samples). 

Fourteen horizontal beam samples were coUected from the top sur&ce ofthe bottom flange of 

the horizontal sted beams in the basement. PCBs were d^ected in 5 of the 14 sanq)les. 

Pestiddes were detected in aU horizontal wipe sanqiles. The pestiddes detected indude 4,4'-

DDD (13 samples), 4,4'-DDE (1 sample), 4,4'-DDT (14 samples), gamma-BHC (9 samples), 

heptachlor epoxide (1 sample), and metho?Qrchlor (1 sanple). Nine cefling wipe samples were 

coUected. PCBs were detected in 1 sample; pestiddes were detected in 8 wipe san^les. The 

pestiddes detected include 4,4'-DDD (8 samples), 4,4'-DDT (7 samples), gamma-BHC (2 

samples), and hq>tachlor qx)xide (1 sample). AU of the PCB concentrations detected in 

horizontal beam or cdUng samples exceeded the standard of 10 ^g/100 cm^. 

IJ2J2 First and Second Levels 

SampUng ofthe first and second Ievds of Buflding No. 3 was conducted in seven phases: Phase 

1 through Phase 7 (Pl through P7 samples). Analyas of samples was perfonned for PCBs only. 

AU samples from the second level were coUected during Phase 1. The first floor sampUng was 

' FCBf were KparteduArockv inixtuia,iiiotftypic>IlyAi«dor 1260, Arockrl2S4. or Aroclor 1248. In this title a»MBDeal,PCB»«re 
refened to utobJPCBi, and a ditcuniaaaa tbe ATMIOT mixture to wUch tbe PCB inalysi* WIS r t p o r ^ Tbeoriginal 
sampling reports thouM be refened to for fintber infonnation. 
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divided into sbc area-q)ecific phases: Phases 2 through 7. Analytical results for the first levd and 

second levd are presented in ^ p e n d i x B and Appendbc C, req>ectivdy. Figures 1-2 through 1-

7 identify the sample locations fix>m the first and second levels. 

A total of 164 floor core san^les were coUected from the first and second levd of Buflding No. 

3. One hundred seven (107) core samples were coUected fix)m the first levd and 57 core 

samples were coUected fix>m the second levd. PCBs were detected in 70 of the 164 floor 

sanqjles: 53 on the first levd and 17 on the second levd. Detected PCB concentrations in the 

floor core san:q)Ies ranged fiom 2 mg/kg to 60 mg/kg on the first levd (27 exceeding the 

standard of 10 ^g/100 cm^ and fiom 2 mg/I^ to 32 mg/kg on the second levd (9 exceeding the 

standard of 10 ^g/100 cm^. 

A total of 418 cefling samples were coUected from the first and second Ievds: 181 wipe samples 

and 69 core samples were coUected finm the first levd, and 126 wipe samples and 42 core 

sanq)les were coUected fix>m the second levd. Ofthe 111 core samples, only 4 samples had 

detectable concentrations of PCBs (2 on each levd, aU bdow the sofl deanup standard of 10 

mg/kg) Ofthe 307 cefling wipe samples, 146 had detectable concentrations of PCBs: 92 on the 

first levd (34 exceeding 10 |ig/100 cm^ and 53 on tiie second levd (17 exceeding 10 ^g/100 

on^. PCB concentrations ranged fiom 1.11 \ig/lOO a t ? to 111 Mg/100 cm^ on the first levd 

and fix)m 1.2 ^g/100 cm^ to 108.1 \ig/lOOat? on the second levd. 

A total of 284 samples were coUected from vertical surfaces ofthe first and second level, \diich 

include columns, waUs, doors, dectrical pands, and windows. Sbcty three (63) wipe samples and 

112 core san^les were coUected from the first levd, and 52 wipe and 57 core samples were 

coUected fiom the second levd. Of aU samples, only 12 samples had detectable concentrations 

of PCBs. PCBs were detected in 3 wipe samples on the first levd (aU bdow 10 |ig/100 cm^, 8 

core samples on the first levd (2 exceeding 10 mg/kg), 1 wipe sample on the second levd (bdow 

10 ^ig/100 cm^, and no core samples on the second level 
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1 2 3 Air Sampling 

Eight air samples were coUected for analysis of PCBs at rqnesentative locations throughout 

Buflding No. 3 in M ^ , 1992. The results of the air sanq>ling and analysis are presented in 

^pendbc D. None ofthe air sanq)les coUected contained detectable concentrations of PCBs at 

quantitation Umits ranging fiom 0.7 to 0.8 ^g/m'. Despite the absence of detectable Ievds of 

PCBs in the indoor air, this risk assessnient has conservativdy assessed the inhalation pathway, 

using modded estimates of indoor air concentrations. Nonethdess, this air sanq)Ung indicates 

that PCBs are not present at detectable concentrations in the indoor air of Buflding No. 3. 

1.2.4 Asbestos-Containing Material 

ATCOM identified the presence of asbestos-containing material in Buflding No. 3 and adjacent 

bufldings and expressed concern r^arding the possible health impacts associated with its 

presence. No information was avaflable on the presence or condition ofthe asbestos-containing 

material, so this issue is not addressed in the risk assessment The conchisions of the risk 

assessment do not consider the potential health impacts associated with the presence of asbestos 

and this omission should be kept in mind when devdoping long-term management actions ofthe 

buflding. It is recommended that individuals quaUfied in the inspection of asbestos evahiate these 

areas and make recommendations as to the need for asbestos removal. 
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2.0 

BASIS OF EXISTING CLEANUP STANDARDS 

The current deanup standards by ̂ nch PCS contamination is evaluated were derived under the 

PCB Cleanup Spfll PoUcy (40 CFR Subpart G (Parts 761.120 to 761.135)). Tins spSi ckanup 

poU^ appUes to ^flls that occurred after 4 May 1987 and, therefore, does not strictly apply to 

die SLAAP Buflding No. 3. In 40 CFR 76L120(aXlXiiX His stated: 

"EPA recognizes that old spSDs vAikh are discovered after the effective date of this 
poU^ wfll require ste-by-site evaluation because ofthe Ukdihood that the site involves 
more pervasive PCB contamination than fiesh spSis and because old ^flls are generaUy 
more difficult to clean up than fiesh spflls (particularfy on porous sur&ces such as 
concrete). Therefore, ^flls vAadi occurred before the effective date ofthis poUcy are to 
be decontaminated to requirements estabUshed at the discretion of EPA, usuaUy through 
its regional offices." 

This exdusion aside, the general PCB deanup standards for non-resbicted access areas are: 

• A suifiice PCB concentration of 10 ^g/100 cm^ for indoor soUd sui&ces, h i ^ and low-
contact outdoor soUd surfiices; and 

• A sofl concentration of 10 mg/kg, (ppm), provided that the sofl is excavated to a 
nuninmm depth of 10 inches and covered with clean sofl. 

tn this assessment a value of 10 (xg/100 cm^ is used to evaluate aU wipe samples and a buUc 

(mass) concentration of 10 mg/1^ is used to evalu^e core samples of concrete. Note that there 

is no PCB Spfll Cleanup PoUcy Standard for cored concrete. 

To evaluate the risk levels assodated with the PCB Spfll Cleanup PoUcy standards, the baas of 

the standards was examined. A U.S. EPA memorandum from Karen Hammerstrom to Jane 

Kim, Office ofPestiddes and Toxic Substances, dated Februaiy 5,1986, presents the theoretical 

exposure modd and parameters that were used to derive the sui&ce cleanup standards for PCB. 
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ETqmsures in tins modd are gjven by the foUowing equation: 

C xSAxTxA 
LADD = 

BWxL 

where LADD = Lifotime Average Dafly Dose (mg/kg-day) 
C = Surfiice concentration of contaminant (mg/crn^ 
SA = Contaminant-containing suifiu:e area contacted by 

woricer during work U& (an^ 
T = Fraction of contaminant transferred fix>m contaminated 

suifiice to skin (unitiess) 
A = Fraction of contaminant absoibed throu^ skin (unitiess) 
BW = Bodywdght(kg) 
L = Human Ufetime (dy) 

E?qx>sures were modded for both worker and residential exposure to low and high contact 

sui&ces. Workers in a low contact exposixce scenario were assumed to make Ught contact with 

10 percent ofthe waUs and floors of thdr work areas during their careers. The work area was 

assumed to be 10 feet x 12 feet x 8 feet. One percent (1%) ofthe PCBs were assumed to be 

transfened to skin and absorbed. For the high-contact exposure scenario, workers contact an 

area approximatdy equal to a desktop with 25 percent transfer of the PCBs due to firmer 

contact. 

The assumptions used to develop the acceptable sur&ce concentration of PCB are aibitraiy and 

in some cases outdated, Umiting use ofthis model in other situations. As the eqx>sure modd 

was presented in the memorandum, the percentage of sur&ce contact is a fimction of room aze, 

suggesting that the deffee of exposure increases as the room size increases Q.e., a person 

working in a 200 m^ room would contact the sur&ces 10 times more fi^quently than a person 

woridng in a 20 m^ room). Whfle the surface area potentiaUy contacted in a larger room is 

greater than a smaUer room, it is not reasonable to assume that ^frequency with ^^ch the 

sur&ces would be contacted is any greater in a larger room. This character ofthe modd makes 

it difficuh to extrapolate to room sizes that are different from that used in the model. In addition 

to this Umitation of the modd, the model also makes an assumption regarding the toxidty of 
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PCBs that is now outdated The slope fiutor used in die modd was 4 (mg/kg-dy)'* versus 

cunent value of 7.7 (mg/kg-dy)'^. Note, however, that the s k ^ &ctor fbr PCBs is undergoing 

revision by the U.S. EPA and is antidpated to be reduced to a vahie in the range of 0.3 to 2.0 

(mg/kg-dy)*V This is discussed fiirther in Section S.O. Furtiiennore, the assun^on made in the 

modd ofa 100% dennal absorption rate of PCBs is also outdated. The absorption rate of PCBs 

fiiom sofl has been shown in e9q)eiimental studies to range imm 0.63 percent to 2.1% percent 

(U.S. EPA, 1992). Moreover, the modd is not dear with -what risk levd the concentration of 10 

^g/100 cm^ is supposedly associated Other aspects oftlwi4)proach to deriving the acceptable 

concentration were not deaily presented in the memorandum. 

Because of the assumptions, Umitations, and enors in the modd, the acceptable PCB suiface 

concentration of 10 ^g/100 cm^ is not a supportable risk-4)ased value by current day risk 

assessmoit standards. Since the U.S. EPA has not defined prefened or de&ult e3q>osure 

parameters or ^preaches for assessing contact with sur&ces in this type of exposure, there is no 

defined method for revising the standard or proposing an ahemative levd. For these reasons, 

this risk assessment has devdoped its own approach for evahiating surfiice exposures. 

The PCB deanup standard for sofl that is appUed in this assessment to bulk ^.e., core) samples 

of 10 mg/kg is actuaUy a range of acceptable concentrations of 10-25 mg/kg for occupational or 

"remote" areas. It is based on the derivation of an acceptable PCB concentration of 1 mg/kg in 

readential sofls, and upwardly adjusted by an unknown method (the guidance is not ^>ecific as to 

how the value was derived) (U.S. EPA, 1990b). The residential value of 1 mg/kg is based on 

chfld and aduh readential exposure to PCB-contaminated sofl t>y multiple exposure p a t h w ^ 

ingestion, dermal contact inhalation) and is associated with a risk levd of about 1x10* .̂ The 

accqstable occupational range of 10-25 mg/1^ is stated as being assodated with a risk levd of 

about 1x10"*. 

^pUcation of this standard to buflding material is insupportable from a risk basis, since the 

assumed eiqxjsure pathways upon v ^ c h the standard is based are unUkely to occur (for 

example, dafly ingestion of concrete is not a reasonable expectation). 
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These standards are not necessarify appUcable r^ulatoiy standards for Buflding No. 3 since the 

buflding pre-dates the SjnU PoUcy. Therefore, a basis esdsts fin* negotiating a variance fix»n these 

standards or proposing an altemate vahie. This risk assessment has attenqjted to devdop a mcxe 

site-qpedfic assessment ofthe dwmical contamination in Buflding No. 3 that can be used as a 

basis for n^otiating aheniate standards. 
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3.0 

DATA REVIEW AND 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

3.1 DATA REVIEW 

The objective ofthe data review is to evaluate the quality ofthe avaflable data and identify any 

Umitations or uncertainties ofthe data that could potentiaUy impact the risk assessment 

The foUowing activities were perfonned in the data review: 

• Review of the r^resentativeness of the data 
• Review of analytical methods and attained quantitation Umits 
• Review of levd of data vaUdation and asagned quaUfios 
• Review of quaUty assurance/quaUty control (QA/QC) sanples 

3.1.1 Review ofthe Representativeness ofthe Data 

Two ^>proaches were used to sdect sampUng locations in previous investigations: systematic 

random san^Ung and purposive sanpUng. In the systematic random sampUng, sampUng areas 

were identified through the devdopment of sampUng grids, and random san^les were coUected 

from within those grids. Systematic random sampUng provides an unbiased sampUng of 

chemical concentrations throughout the buflding; however, may have resulted in Umited samples 

in areas of suspected contaminatioa In the purposive sampUng, areas that appeared visibly 

stained or impacted were sampled. Purposive sampUng intentionaUy skews the coUection of data 

to areas of higher chemical concentrations. This may have resulted in a biased rqnesentation of 

chemical concentrations in the buflding. Use of both san^Ung schemes provides an adequate 

distribution of sampUng locations throughout the buflding, which fiuther provides an adequate 

basis for using the data in a risk assessment. One area, the chip chute area (shown on Figure 1-

1) may have had less than an optimal number of samples coUected, given that it was an area of 

suspected high concentrations of PCBs. This is discussed further in Section 9.0. 
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3.L2 Review of Samiding and Analytical Methods and Attained Quantitation Lunits. 

The mediodolo9es used to coUect and anafyze wipe and core sanq)les are appropriate for 

obtaining chemical concentrations for oonq)aiison with the acceptable porous media and su&ce 

wipe concentrations q>edfied in the PCB Spfll Qeanup PoU^. The adequacy of the methods fi>r 

risk assessment use is vuidear owing to the lack of specific guidance for assessing these types of 

data in a risk assessment Altemate types of data coUection and analyas for use in a risk 

assessnient are not avaflable, so these data are accepted as adequate for risk assessment 

purposes. 

3 . U Review of Levd of Data Validation and Assigned Qualifiera 

The analytical data were presented without quaUfiers, and the levd of data vaUdation is not 

known. Thus, the d^ree of certainty ofthe concentrations detected cannot be evaluated. Due 

to the lack of vaUdation guidance qiedfic for wipe san^ting results, the data are accepted as 

vaUd for purposes ofthe risk assessment. 

3.1.4 Review of Quality Assurance/Quality Control (QA/QQ Samples 

Evahiation of fidd blank samples from the basement indicated detectable levels of pestiddes. 

The concentrations were low and were not significant enough to discredit the data. DupUcate 

samples were coUected in the basement fix)m ade-by-side locations. Comparison of the 

dupUcate samples with original samples indicated significant variations. The variation in 

concoitrations was attributed to the physical difierence of sample locations. 
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4.0 

EXPOSURE ASSESSMENT 

The e:qx>sure assessment describes the exposure potential posed by the buflding interior, 

klentifies peofAe (receptors) inlio may be exposed and through what p a t h w t ^ estimates 

chemical concentrations to which recqrtors may be exposed, and calculates resultant chemical 

intakes. These topics are discussed individuaUy in the sections bdow. 

4.1 SETTING DESCRIPTION AND BUILDING USE 

Buflding No. 3 is part of a laige govemmental complex located in St Lows, Missouri. The 

general setting ofthe site is shown on Figure 4-1. The complex is located between Riverview 

Boulevard and Goodfdlow Boulevard, adjacent to Interstate Highway 70. Most ofthe land use 

surrounding the complex is commerdal. Some low income residential areas are located to the 

west of the complex. Access to the govenunental complex is controUed through security 

measures induding a manned oitrance gate and fendng. 

Currently, Buflding No. 3 is laigdy vacant except for a few office areas on the first and second 

Ievds used by ATCOM and the Veterans Administration (VA). These areas in use have been 

fitted with su^)ended cefling tiles, waU coverings, and carpeting or other floor cover, and the 

ori^nal interior suifiices are not avaflable for direct contact. Access to the basement is 

controUed, and the windows to the basement have been sealed. The potential fiiture use of 

Buflding No. 3 wfll Ukdy remain simflar to that for A^ch it has been used in the recent past ie., 

for administrative and storage use. 

4J2 IDENTIFICATION OF POTENTIAL RECEPTORS 

The human receptor groups that have the potential to be exposed to the interior of Buflding No. 

3 indude maintenance personnel performing periodic inspections and other worker populations 

that may be employed in the buflding. Maintenance workers may be exposed to the basement as 

wdl as upper Ievds of the buflding, whereas other general woricer populations are potoitiaUy 

only exposed to the first or second levd ofthe buflding. Although the d ^ e e of exposure of 

I:^SElaS49^RAHNAUXX: taB4.1996 

SE03S49.SLAAP 

4-1 



WOODWARD-CLYDE 

Mbddng parameters fi)r the above equations are provided in Table 4-1. 

In general, the Hwang and Falco mcxld describes the descxption of chemicals fixxn a medium 

such as soO and the vEq;x)r phase diffiision ofthe diemicals to die sur&ce to rqslaoe that lost by 

vdatiUzaticm. The foUowiî g conditic»is and assumptions are inherent in the mcxld: 

• Hie mcxld assumes an exponential decay curve over time once steady-state 
conditions are achieved; 

• The modd does not account for thie high initial rate of volatiUzation before 
eciiuUbrium is attained and wiU tend to underpredia emissions during this initial 
period; 

• The equation assumes that vapor phase cUSlision is the only transport mechanism 
moving contaminants fix>m the cokimn to the sur&ce; and 

• The modd is ^pUcable only to single chemical compounds fiflly incorporated into 
isotropic mecUum. 

The vaUdatx)n study conducted by U.S. EPA indicated that the Hwang and Falco mcxld should 

make reasonable estimates of loss t ^ vapor cUffiision (U.S. EPA 1994). An e x a n ^ ofthe loss 

curve predicted for PCBs at a starting concentration of 10 |ig/100 on^ is shown on Figure 4-3. 

4.4.2 Dermal Exposures to Interior Surfaces 

The volatflization rate estimated by the Hwang Falco modd was also used to estimate average 

sui&ce concentrations over the exposure periocL to which receptors may be e3qx>sed dermaUy, 

accounting for the losses that occur as a result ofthe volatiUzation. The mass of chemical per 

unit area (g/ar?) lost to volatflization each year was estimated by the foUowing e3q}resaon: 

Mass Lost = NA X t x Fi 

EQ.7 
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and 

Mass at End = Initial Mass - M a s s Lost 

EQ.8 

vihere: MassLost = Chemical mass lost during the time interval (g/cm^ 
Initial Mass = Chemical mass at b^jnning at time interval (g/cm^ 
MassatEnd = Chemical mass at end on time interval (g/cm^ 
NA = Volatflization (emisaon) rate (g/cm^-s) 
t = Time interval (s) 
Fi = Lieffidency fiutor (unitiess) 

The initial mass at the start of a time interval, mass lost during that time interval, and the 

resultant mass at the end ofthe time interval were calculated for one year time intervals over the 

exposure period (25 years) using the emission rate for that time interval (i.e.. Equation 1 was 

appUed at one-year intervals with t - 1 yr). The mass remaining at the end of one time interval 

became the initial mass for the next time pericxi. Through this process, chemical concentrations 

remaining in the sur&ce at the end of each year were identified. These concentrations were 

averaged to identify the mean sm&ce concentration to \^^ch receptors are potentially e9qx>sed 

over the exposure pericxi. 

An ineffidency fitctor (Fi) was app^ed to account for less than ideal volatiUzation cxxurring in 

real Ufe situations and reduces the precUcted emission rate by a fiictor of 10. In some cases, 

withcxit the ineffidency &ctor, the mcxld prediaed that complete volatflization woifld occur 

ova* a short pericxi of time (e.g., 1-5 years). However, since it is known that the use of the 

COPCs occuned in the eariy to mid-1900's, and are stfll present the modd appareatiy 

overpredicts volatflization. In a Umited number of instances, the mcxld with the ineffidency 

&ctor predicted complete loss of chemical sometime within the 25 year exposure period. In 

these instances, the average concentration over the time the chemical was predicted to be present 

was used as the exposure point concentration. Note that the ineffidency &ctor was used only to 

estimate the mass remaining on sur&ces for puiposes of assessing dermal contact and ingestion 

exposure, but was not used to estimate air concentrations for the puiposes of assessing 
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inhalatkm e3qx>sure. This approadi has 'double counted' the presence of chendcals in air and 

swfiioes to a d^ree, adding a levd of conservatism to the risk assessment. 

Calculation of exposure pcMiit concentrations for the inhalation, ingestion, and the dermal 

e9qx}sure pathways are presented in Appendbc E, Appendbc F, and Appendbc G for the basement, 

first levd, and second levd cjf the buflding, respecdvdy. A summaiy of the chenocals of 

potential concem and the assodated exposure point concentrations appUed to the risk 

assessnient is provided in Table 4-2. 

4.4 J Domal Exposure to Sofl 

Exposare point concentrations used for dennal esqxisures to sofl were the lower of either the 

maximum detected concentration or 95% UCL concentration of measured sofl omcentrations. 

The average concentration over the 25 year eqx>sure period was not derived. 

4.4.4 Ingestion Exposure to Sofl 

Exposure point concentrations used for ingestion exposures to sofl were lower of either the 

maximum detected or 95% UCL concentration of measured sofl concentrations. The average 

concentration over the 25 year exposure pericxi was not derived. 

4.5 ESTIMATION OF CHEMICAL INTAKES 

Chemical intakes were calculated according to the conventional methcxls outUned in U.S. EPA 

(1989a) and through the approach used to derive the acceptable sui&ce concentration of PCBs 

for the PCB SpiU Cleanup PoUcy. The chemical exposure point concentrations, derived as 

descifl)ed in the preceding section, were combined with exposure or intake parameters to 

estimate chemical intake. The exposure and intake fiictors used in the risk assessment are 

consistent with U.S. EPA guidance (U.S. EPA 1992b), or are based on profesaonal judgment 

and represent a reasonable nuramum exposure scenario. 

The exposure pathways assessed in the risk assessment are inddental ingestion of sofls in the 

basement dermal contact with sofl in the basement dennal contact with interior surfiices, and 
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inhalation. Methods for estimating chemical intakes for each pathw^ are cfiscussed bdow. 

Calculation of chemical intakes for the ingestion, inhalation, and dermal exposure pathways are 

presented in AppendbcE, AppendbcF, and Appendbc G for the basement first levd, and second 

levd ofthe buflding, req)ectively. 

4.5.1 Ingestion Intake 

Intake of COPCs through ingestion of sofl in the basement was estimated l>y the foUowing 

eciuation: 

C x Z R x f 7 x C F x £ F x £ D 
Intake = - ^ — 

BWxAT 
EQ.9 

v̂ îere: Intake = Chemical intake rate (mg/kg-dy) 
Cs = Chemical concentration in sofl (mg/kg) 
IR = Sofl ingestion rate (mg/dy) 
FI - Fraction ingested that is contaminated (unitiess) 
CF = Unit converaon fiictor (kg/mg) 
EF = E?qx)sure fiequency (dy^) 
ED = Exposure duration (yr) 
BW = Bodywdght(kg) 
AT = Averaging time (dy) 

E7qx)sure parameters used to assess ingestion exposures representative of a typical worker 

exposure and are presented in Table 4-3. 

4.5.2 Dennal Intake 

U.S. EPA has not devdoped a methcxlology for assessing dennal exposure to non-soU or 

buflcUng interior suifiices. U.S. EPA's conventional equation for estimating dennal exposure to 

sofl is presented bdow and is based on the premise that sofl, when contacted, adheres to the 

skin's sui&ce promoting dermal absorption. 
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C xSAxAFxABxCFxEFxED 
Intake = - ^ 

BWxAT 

where: Intake - Chemical intake rate (mg/kg-dy) 
Cs - Chemical concentration m sofl (mg/kg) 

EQ. 10 

-2/. S A - Skin sui&ce area avaflable for contact (cm /event) 
AF = Sofl-to-skin.adherencefitftor(mg/cm^ 
AB = Absoiption fiictor (unitiess) 
CF = Unit conversion fiictor Oc^mg) 
EF - £}qx>sure fiiequen^ (events^) 
ED = E3qx)sure duration ^ ) 
BW = Bodywdght(kg) 
AT = Averaging time (dy) 

In this risk assessment, contact with interior structures is under also consideration. These types 

of exposures are not assumed to result in adherence ofthe interior structure to the dcm. Rather, 

the assunqnion is that chemicals wfll be absoibed fit>m the structure's sur&ce directly into skin 

during contact. To account for this difference, the conventional intake equation for dennal 

exposure to sofl was mcxlified to assess dermal e9qx>sure to non-sofl sui&ces. Chemical intake 

fix>m dennal exposare to interior sur&ces was estimated by the foUowing ecjuation: 

, ^ CwxSAx CRxABxCF ^ - ^ ^ 
Intake = ^=^ 

BWxAT 
where: Intake = Chemical intake rate (mg/kg-dy) 

Cw = Chemical concentration on structure sur&ce (p,g/cm^ 
SA = Total impaaed suifiice area ofthe interior (cm^ 
CR = Lif^ime contact rate with interior sui&ces (decimal %) 
AB = Dennal absoiption extent (unitiess) 
CF = Unit conversion &ctor (mg/^g) 
BW = Bodywdght(kg) 
AT = Avera^g time (dy) 

The chemical concentration on the interior structure sur&ce was the average concentraticm over 

the exposure period, as discussed in Section 4.2.2, calculated fiom the 95% UCL or the 
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maximum detected concentration in the wipe sanq>les. For structures that were cored and 
analyzed m mass/mass terms, an additional step was used to convert the coring sample result to a 
mass/suifiioe area fi>rm: 

^w "̂  C c ' P x C F x D 

EQ. 12 

i^^iere: Cw = Chemical concentration per sur&ce area (^g/cm^ 
Cc - Chemical ccmoentrstion in cored sample Oig/kg) 
p = Density of material (g/cm') 
CF = Uint converaon &ctc»-(kg/g) 
D = Depth of chemical distribution in sui&ce (cm) 

The resultant diemical concentration is expressed in mass/suifiu:e area and can be used to 
estimate dennal absorption by the previous equatioa 

An estimate of the percentage of the suifiice area of the interior stmctures that would be 
contacted over a worker Ufetime (i.e., the Ufetime contact rate or CR) was based on the method 
used to derive the acceptable PCB sui&ce concentration of 10 ^g/100 cm^ in the PCB SpiU 
Cleanup POUQT memorandum (U.S. E P A 1986). In the U.S. EPA approach, 140,000 cm^ was 
assumed to be the total interior sb^icture to which exposure coifld potentiaUy cxxur. Of this 
suifiu% area, some types of interior stmctures were assumed "high contact" stmctures and others 
were assumed "low contact" stmctures. U.S. EPA assumed that 2 5 % of high contact sur&ces 
were contacted over a woricer Ufetime Ci.e., 35,000 cm^ and 10% of the low contact sui&ces 
Ci.e., 14,0(X) c m ^ were contacted over a worker Ufetime. As discussed previously,, the approach 
used by the U.S. EPA to define the amount of sur&ce contacted as a percentage of the room 
size has the e£fect of increasing the extent of exposure as the room size increases. To cnrcumvent 
tins atuation, the approximate suifiu:e areas that were assumed contacted by the U.S. E P A 
esqiressed as a percentage of the total interior sur&ce area in Buflding No. 3, were used to 
estimate the sui&ce areas of Buflding No. 3 that might be contacted. The flcx>r and cefling 
were assessed as low contact stmctures and the waUs were assessed as lugh contact stmctures. 
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Dermal absorption values (AB) were derived from information presented in Dermal 
E:qjosure Assessment: Prindples and Applications (U.S. EPA, 1992c). This document 
presents experimentaUy derived values for dermal absorption of PCBs from sofl based data 
for 3,3*,4,4'-tetrachlorobiphenyl (TCB). Figure 4-4 pro\ddes the dermal absorption curve 
of TCB as a function of time using the results of the studies presented in the U.S. EPA 
document. Based on these data, the percent TCB absorbed finm sofl ranges fi^m 0.63% to 
2.1%. For this risk assessment, a value of 1.36% was used for PCBs, which represents the 
arithmetic average of these values Dermal absorption of DDT was reported in the U.S. 
EPA document as 1.04% in human skin and 3.3% in rhesus monkeys. A central value of 
2% has been assumed for DDT and aU other pestiddes in this assessment. 

Other exposure parameters used in the above equations are presented in Table 4-3. 

4.5J Inhalation Intake 

Intake of COPCs through inhalation was estimated by the foUowing ecjuation: 

, , Ca^IHxETxEFxED 
Intake = —^ 

BWxAT 
EQ. 13 

^ere: Intake = Intake (mg/kg-dy) 
Ca = Mcxleled chemical concentration in air (mg/m^ 
IH = Inhalation rate (m'/hr) 
ET = Exposure time (hr/dy) 
EF = Exposure frequency (dy^ ) 
ED = Exposure duration (yr) 
BW = Bodywdght(kg) 
AT = Averaging time (dy) 

E}qx>sure parameters used to assess inhalation exposures are presented in Table 4-3. 
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5.0 

TOXICITY ASSESSMENT 

The objectives ofthe toxicity assessment are to sdect the appropriate toxidty values to use in 

the risk diaracterization and to devdop toxicity profiles that describe the potential toxicity ofthe 

COPCs. 

Two types of potential toxicity were assessed: cardnogemdty and ^stemic toxidty (non-

cardnogenicity). Toxidty vahies describing potential carcinogenic efifects are termed Slope 

Factors (SF) (expressed in [mg/kg-dyj') and toxidty vahies expresang potential non­

carcinogenic effects are termed Reference Doses (RfD, in mg/kg-dy) and Reference 

Concentrations (RfC, in mg/m^).^ 

A SF represents an upper bound estimate of the probabflity that cancer wfll be incurred as a 

resuh ofa Ufetime exposure to a cardnogenic chemical. SFs are usuaUy derived fit>m animal 

toxicological testing, but sometimes also use human data, such as epidemiolo^cal studies. A 

wdght of evidence cat^oiy is also asagned to chemicals, describing the UkeUhcxxl that the 

chemical is a human cardnogea Wdght of evidence cat^ories are A (known human 

carcinogen), B (Bl and B2, probable carcinogen, with vaiytng degrees of evidence of human 

carcinogenicity), C (possible human cardnogen), D (no or insuffident evidence of human 

cardnogenidty) and E (positive evidence of non-cardnogenidty in humans). Chemicals 

assigned a wdgjht of evidence cat^oty of A, B l , or B2 (and sometimes C) are customarily 

assessed as carcinogens. 

RfDs are conservative intake Ievds (or concentrations) that are considered protective of human 

heahh. RfDs are usuaUy derived fix>m animal toxicolo^cal testing, but sometimes also use 

human data, such as eindemiolog^cal studies. An RfD is typicaUy derived by dividing an intake 

levd that does not result in adverse effects (a "no observed adverse effect levd" or NOAEL) by 

uncertainty fectors often each to account when appropriate, for (1) use of animal studies, (2) 

Reftrence Coaocatratiaa (RiC, mg/m*) are also iKXMarcinogenic toxicity values that are used in astesing an- chemical uJULcUiatiom. 
Hcwever, the m c has certain a«imT»io»i«teprtingexpo»ure thai are not necesiarily applicable to this site. 

I:\SE0^S49^RAnNALOOC }iae4,1996 
5E03549.SLAAP 

5-1 



WOODWARD-CLYDE 
1 

variation in human responses, (3) studies of short (subchrcMuc) duratkm, and (4) use of an intake 

value associated with a minimal response ("lowest observed adverse e£fect kvd" or LOAEL), 

and a mcxiifying fector of 0-10 to account for otiier pertinent &ctors. RflDs are assigned a 

confidence levd of low, medium, and h i ^ reflectii^ the confidence ofthe value. 

Toxidty values are combined with chemical intake estimates to derive estimates of excess 

Ufetime cancer risks or noiMardnogenic heahh hazards. The methodcdogy fi>r combining these 

values is discussed in Section 6.0. 

Toxidty vahies for each COPC are provided m Table 5-1. These to»dty values were obtained 

fijom U.S. EPA's on-Une Int^rated Risk Infonnation System (IRIS). Chemical and pbyscsi 

properties of the COPCs are provided in Table 5-2. Toxidty profiles for the COPCs are 

induded in Appendbc H . 

The current PCB slope fector, based on Aroclor 1260, is 7.7 mg/kg/day. Recentiy, the U.S. 

EPA has completed a re-evaluation of the cancer potency estimates for PCBs and wfll be 

revising the current cancer slope fector. The chafi U.S. EPA report evaluates several 

commerdal PCB mbctures, rather than emplojdng U.S. EPA's historical practice of basing 

aU PCB risk estimates on data from one commerdal mixture. The drafi assessmem 

indicates a range of new slopes for different PCB commercial mbctures from 0.3 to 2.0 

mg/kg/day. The new cancer potency range is lower than U.S. EPA's current estimate by a 

&ctor of about 4 to 25. The drafi report is bdng reviewed by a peer review panel, but has 

not yet been adopted as U.S. EPA poUcy. However, if adopted, the reduced slope &ctor 

would have a direct effect on the cancer risk estimates calculated for this risk assessment by 

reducing cancer risks by a factor of about 4 to 25.. 

I:\5E03S49MtAFINAL.DOC ) n 4.1996 

SE03S49.SLAAP 

5-2 



WOODWARD-CLYDE 

RISK CHARACTERIZATION 

This section discusses the general ^>proach to characterizing potential health risks and ivesents 

the results of the risk characterization for the receptors assessed. Risk characterization 

calculations are presented in .̂ >pendbc E, Appendbc F and Appendbc G fixr the basement first 

levd, and second levd ofthe buflding, respectively. 

Quantitation of potential cancer risks and non-cardnogenic heahh hazards is perfonned using 

equations presented in U.S. EPA (1989a). Quantitation of the potential Ufetime incremental, 

upper bound cancer risk assodated with exposure to a specific chemical is derived by muhq>^nng 

the estimated chemical intake by the chemical's SF: 

EQ. 14 

Cancer risks assodated with exposure to muhiple chemicals within a given exposure pathway are 

derived by summing the diemical-spedfic canco* risks: 

BiskOxuhmiyi) = Risk(dmiaadl) + Risk<ctm<Qad2) -̂  Risk(clmmad n> 

E Q . 15 

OveraU cancer risks asscxnated with exposure through multiple exposure pathways are estimated 

by summing the pathway-spedfic cancer risk estimates: 

O v e r a l l Piskfattpakway,) - Piskfi„gaum) + Pisk(tUrmalamU>a) + RiskfimhaUiai) 

EQ. 16 

Acceptabflity ofthe overaU cancer risk is typicaUy gauged by comparing the risk estimate with 

the risk range of 1x10"* to 1x10"* (risks of one-in-ten thousand to one-in-one-mflUon). This risk 
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range is the taiget risk range 6x remedial decisions under U.S. EPA's Siq)erfiind program, and 

are considered accqrtable risks (U.S. EPA, 1990a). 

Quantitation of non-cardnogenic heahh hazards posed by exposare to a spedBc diemical is 

performed by cUvkfing the intake estimate by the RfD to derive a value termed a Hazard 

(Quotient (HQ): 

EQ. 17 

Non-cardnogenic health hazards associated with exposure to multiple chemicals within a given 

exposure pathway are derived, as a screening method, t)y summing the chemical-spedfic HQs to 

derive a Hazard Index (HI): 

H I , a l h ^ j = HQdmmcal, + HQdmmi^h •¥ H Q 

E Q . 18 

The overaU health hazard potentiaUy posed by e9qx>sure th rou^ nniltiple exposure pathways is 

estimated by summing the incUvidual pathway-^)edfic His: 

HlfaHpeAwaift) ~ Hlfingation) "^ HI(dtrmdeentaa) "^ H I (ttOtalalim) 

EQ. 19 

Acceptabflity of the overaU HI is made by comparing the HI with the benchmaik hazard 

threshold vahie of 1 (U.S. EPA, 1990a). If tiie HI does not exceed 1, h indicates that intakes 

have not exceeded acceptable levels when potential non-cardnogenic health eflfeds are 

conadered additive and are unUkely to pose adverse health efifects. If the HI value exceeds 1, 

there is the potential for adverse health impacts to cxxur as a resuh of e3qx)sure and h is 

jq^propriate to examine Ax^ether the assumption of additi\ity is vaUd. If the a s s u n ^ o n of 

additivity is not vaUd because the chemicals affect different organ systems in the body, separate 
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His can be derived fi)r chemicals affecting the same organ system and again be con^Mred to the 

benchmaik o i I. It diould be noted that the hazard index approach is not a {xobalriUstic 

approadi as is the cancer risk approach, and as sudi, there is no range of acceptable His as whh 

cancer risk estimates. Because the HI a{q)roach does not represent a dose-re^x}nse rdationshq>, 

the degree ofincreased hazard at His exceeding l i s not constant amcxig chemicals. SinoeRfl)s 

incoiporate uncertainty &ctors and mcxiifying &ctors typically ranging fitxn 10 to 10,000, His 

sUghtly over 1 do not usually represerA a potential health concern. 
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7.0 

RESULTS AND DISCUSSION 

The results ofthe risk assessment are cUscussed in this secticHi for the three subareas assessed: 

the basement, the first levd, and the second levd. First the numerical risk and hazard estimates 

derived by the assessment are presented and compared whh U.S. EPA's accqitable risk and 

hazard levels FoUowing this presentation, the risk estimates are discussed in Ught of various 

rdevant fiictors. Table 7-1 presents a summaiy ofthe cancer risks and hazard indices for the 

e3qx>sure pathways assessed m the risk assessment. 

The potential health impacts asscxnated vnth the presence of asbestos in Buflding No. 3 have not 

been considered in this risk assessment The presence and potential impacts of asbestos in the 

bufldng should be evaluated by a c]uaUfied asbestos inspector, and the results integrated with this 

assessment -when making final dedsions r^arding future management ofthe buflding. 

7.1 BASEMENT 

Exposure of aduh workers to interior sur&ces in the basement of Buflding No. 3 was assessed 

for the inhalation, ingestion, and dennal contact pathways. A reasonable maximum exposure 

was assumed to occur for 5 days per week, 50 weeks per year, for 25 years, although current 

day exposure is substantiaUy less than this extent. COPCs for the basement were total PCBs, 

4,4'-DDD, 4,4'-DDE, 4,4'-DDT, diddrin, endrin, gamma-BHC, and heptachlor epoxide. 

The overaU cancer risk posed by exposure to the COPCs is 6x10'̂  This risk estimate is within 

U.S. EPA's accqxtable cancer risk range of 10"* to 10*̂  This risk levd is primarily a resuh of 

dennal ccmtact esqxisure to diddrin, which was detected in the flcx>r \^pe samples only. 

Inhalation ofthe COPCs contributed to about one-third ofthe overaU risk estimate, contributed 

primarily by heptachlor epoxide. 

The overaU non-carcnnogenic hazard index posed by exposure to the COPCs is 0.3. This value is 

bdow the threshold comparison value of 1, indicating that exposure to the COPCs should not 
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b also i^ipreximatdy at a Ixior* risk levd (U.S. EPA, 1990b). This indicates tiiat U.S. EPA has 

accepted risk Ievds at the upper end of the acceptable risk range fisr PCBs in several shuatbns. 

EflEbits were made to idemify the levd of risk assodated whh tiie U.S. EPA's PCB Spfll PoUcy 

suifece deaiBip concentration of 10 vig/lOO cm'. Because the orig^ial risk basis for hs 

deiivation is outdated in some r^ards and undear in others, h is not known at v/bat risk levd, if 

any, tiie ocmcentration was intended to be based. 

It is periiaps more inqx)rtaiit to understand to vihat risk levd the accqitable surfiux 

concentration oflO^g/100 a n ' translates, using the assumptions of this assessment From this 

information, the resultant risk values for the three Ievds of Buflding No. 3 can be compared and 

evaluated. A sui&ce concentration of 10 |ig/100 cm' was used to assess potential dermal and 

mhalation exposure under the methcxlology of this risk assessment; these calculations are 

contained in ^pendbc I . According to tlus methodology, a sur&ce concentration of 10 \xg/\00 

cm'is assodated with an upper bound cancer risk levd of 1x10'^. Since this vahie is a fimction 

of site-q)edfic parameters such as room size, h is comddental that this risk levd is the "point of 

dqiarture" for U.S. EPA's risk-based dedsion-making and at the lower Oe., more protective) 

end ofthe acceptable risk range. 

A number of uncertainties are asscxiated viith the methodology used to estimate potential health 

risks. A fifll understanding of the uncertainties associated with the assessment is necessaiy to 

appropriatdy interpret the risk assessment. Some ofthe more notable uncertainties are cUscussed 

in Section 8. 
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UNCERTAINTY E^ 

The human heahh risk assessment is a reasonable assessment of potential heahh risks posed by 

e9qx>sure to she-rdated chemicals. As with aU health risk assessments, use of assunq)tions and 

the inherent conservative nature ofthe risk assessment process has produced uncertainties in the 

resultant heahh risk and hazard estimates. An exhaustive description ofthe uncertainties is not 

provided in this assessment, but the primary sources of uncertainty are discussed bdow. 

8.1 UNCERTAINTIES ASSOCIATED WTTB TBE DATA 

AU real-Ufe data contain some uncertainties asscxaated with their coUection, representativeness, 

and use. The primary fectors that have contributed uncertainties to this assessment indude the 

foUowing: 

• Chemical Analysis 

Total PCBs were analyzed for during the investigation of the first and second 
Ievds of Buflding No. 3. During the investigation ofthe basement sanqiles were 
analyzed for PCBs and pestiddes. It is not known whether other chemicals are 
present in the buflding that could have an impaa upon the risk assessment 
Because of the focused diemicd analyas, the uncertainty asscxaated whh the 
chemical analysis is mcxierate. 

• Spatial Repr«^«^tativpness of Samples 

Samples were coUected fiom potential source areas or stained areas based on a 
puiposive sanqiUng design, and irom unstained areas throughout the buflding, 
based on a randomized grid sampUng. The presence of PCBs or pestiddes do 
not show a strong general trend. The combination of purpoave and randomized 
grid sampUng has probably provided an adequate charaaerization of chemical 
presence in the buflding. One area, the cYap chute area, was identified by 
ATCOM as lidng of concem with regard to the representativeness of the 
samples. This issue is discussed in Section 9.0. 
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• TvpeofPala 

Surfiue wipe sanqiles and core seniles are not the optimal data for use tn a risk 
assessment since they do not equate wdl witii the exposure p a t h w ^ . Sui&ce 
wipes are infiised with hexane or other soh^ent and are Ukdy to pic^ up higher 
concentrations from surfiices that are Ukdy to be absoibed by skia Core 
samples provide infixmation on chemical concentrations throc^hout a depth 
hiterval'that may not be contacted by skin, and represent a total concentration 
rather than a portion diat may be avaflable for absorption. Use of data fiom 
these sampUng methods may provide a mcxierate d^ree of uncertainty and nitty 
resuh m an over-estimation of risks for dennal exposare. 

8.2 UNCERTAINTIES ASSOCIATED W r m THE EXPOSURE ASSESSMENT 

The e9qx>sure assessmem appUes numerous assunqitions or estimation tecduiiques (e.g., 

mcxleUng) to describe the magnitude and nature of exposure. Primary imcertainties associated 

with the exposare assessmem indude the foUowing: 

• Assumed potentiaUy exposed receptors 

The receptors sdected for assessment are reasonable given the current and 
antidpated fiiture use of the area. The assumptions made in the assessment 
provide a low d^ree of uncertainty based on the cunent land use. 

• Seleaed exposure pathways and extent of exposure 

Given the receptors assessed, the exposure pathways are reasonable pathways 
thrcxigh which exposure may cxxur. The exposure pathways sdeaed are judged 
to provide a low d^ree of uncertainty to the assessment. 

Assumptions were made regarding the degree to which e?qx)sure cxxurs. There 
is no generaUy accepted methodology for assessing dermal contad with concrete 
or other buflding interiors, so a methcxi was devdoped based on (but not 
identical to) the approach used to derive the acceptable surfiice PCB 
concentration in the PCB Spfll Cleanup PoUcy. Use ofthis method contributes a 
moderate degree of uncertainty to the assessment 
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• Calcularicm of exposure point concentrarions 

Exposare pdnt concentrations for direa e:qx>sure to site media were based on 
the lower of the 95% upper confidence Umh of the mean or the maximum 
detected concentration. Using this approach is consistent with U.S. EPA 
guidance, but provides a conservative estimate of exposure poim concentrations 
that may overestimate risks. The uncertainty assodated with this qiproach is 
mcxierate. The uncertainty on the e:qx)sure point concentration provided by use 
ofthe volatiUzaticm modding is discussed separatdy. 

• Use of tiie yr^latiliyirtinn modd 

Exposure point concentrations for both the inhalation exposure (based cm what 
volatiUzed) and dermal e^qxisure (based on Avhat did not volatilize) were derived 
by use ofa volatiUzation modd. The mcxld used in this evaluation is designed to 
be used to estimate emissions fiom sofl. The mcxld was used to predia the 
average emisaon rate of diemical fix>m the materials to the air over the 25 year 
exposure pericxi, which was then input into the air modd. The volatflization 
modd was also used to predia the average concentration of the remaiiung 
chemical in the coixaete, ^ c h was used to assess dennal eqxisures. 

There are no commonly accepted mcxlds in use to estimate emissions fiom 
porous concrete surfiices or non-porous interior stmctures, such as sted beams. 
In the risk assessment aU sur&ces were assumed to be concrete, since this 
medium constitutes the largest surface area in the buflding interior. Three 
parameters that were input to the modd were assumed values: porosity and 
density ofthe ulterior sur&ces or sofl and the fi'action of organic caibon. The 
remaining input parameters were chemical/phyacal properties or defined values 
(such as exposure pericxi). Use ofthe sofl model for this purpose has provided 
a mcxierate to h i ^ d ^ e e of uncertainty to the precUction of exposure point 
concentrations. 

In general, volatiUzation mcxlds of the kind used in the risk assessment are 
conservative, i.e., are Ukely to predia a higher degree of volatiUzation than -what 
might actuaUy cxxur. Use ofthe model may have resulted in an over-estimate of 
potential air exposure point concentrations and an under-estimate of the 
remaining surface concentrations. To compensate for the latter non-
conservatism, an ineffidency faaor of 10 was used in the estimation of remaining 
chemicals on suifaces Oe., volatiUzation was assumed to cxxur at a rate one-
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tenth of that estimated by the volatiUzation modd). Air sanq)Ung conducted m 
Bufldmg No. 3 (8 san^les fiom varicxis locations thrcxi^iout the buflding) did 
not kientify the presence of PCBs at detectable concentrations whh quantitatkin 
Umits r a n g ^ fiom 0.7 to 0.8 ^g/m'. 

• Use ofthe air mcxld 

Sinqile air mcxleUng was used to estimate the indcxx- dr concentrations resuhing 
fix>m emission of PCBs and pestiddes. The air modd assumed a "room" area 
and vohime ( i ^ c h was based on the buflding site plan), and an air exdiange rate 
(based cm a U.S. EPA recommendation). It should be noted that the basemem is 
currently sealed up, and does not currently have the degree of ventflation 
assumed in the mcxleUng. The assumption was made that if the basement were 
to be used in the fiiture, some ventflation (passive or active) would exist. 

• Exposure Faaors 

The e^qxisure fiiaors used to describe the magnitude and duration of exposure 
were, for the most part, based cm U.S. EPA standard defiiuh exposure &ctors 
for woricers (U.S. EPA, 1991). These de&uh esqxisure faaors are conservative 
and describe a reasonable maximum exposure. For dennal contaa with interior 
surfiices, an approach was devdoped to be consistent with the approach used to 
derive the U.S. EPA's PCB Spfll Qeanup PoUcy. Whdher this t^proach, or tiie 
^proach used by U.S. EPA, appropriately describes the extent of dennal 
contaa of interior surfaces by workers is not unknown, and may have 
underestimated or overestimate potential health risks. 

8 3 UNCERTAINTIES ASSOCL^TED WITH THE TOXICITY ASSESSMENT 

The toxidty values appUed in this risk assessment were derived by U.S. EPA, and are accepted 

values for use ui regulatoty risk assessments in environmental programs. The methcxlology by 

wdiich toxicity values are derived is intentionaUy conservative. Use of the toxicity vahies has 

Ukdy resuhed in an overestimate of potential health risks. EPA's recent reassessment of the 

PCB slope fiurtor suggests that an ahemate PCB slope feaor r a n ^ g fiom 0.3 to 2 (mg/kg-dy)'' 

may be supportable. Use ofthis alternate slope faaor is asscxnated with a decrease in the PCB 
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cancer risk estimate derived in tins assessmem by a fictor of between about 4 to 25, fiirther 

MghUghtiiig the conservatism of the current toxidty vahie. 

8.4 UNCERTAINTIES ASSOCIATED WITH THE RISK CHARACTERIZATION 

The risk diaracterization procedures appUed in the assessmem were obtained fixnn U.S. EPA 

guidance and are the accepted procedures for use in r^ulatoty risk assessments in environmental 

programs These procedures are conservative and have generaUy resuh in an overestimate of 

potential heahh risks. 
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CHIP CHUT 

The chip chute area in Buflding No. 3 is a smaU area on the northem ade of the buflding that 

previously housed a chute in which "diips" of materials were cUqx)sed. The chute extended fiom 

the first levd to the basemem. Higher concentrations ofPCBs were expected in this area 

because ofthe manner m which the area was used. The adequa^ of the nuinber and locations 

of sanqiles coUected in this area was examined to evahiate whether the extern of PCB presence 

has been adequatdy charaaerized. 

The foUowing are samples that were coUected from the vicinity ofthe chip chute area: 

Lcx:ation 

Basement 

First Floor 

Sample Number and Type 

SLAP-7 (horizontal beam wipe) 

SLAP-34 (chip chute wipe) 

SLAP-35 (chip chute wipe) 

SLAP-36 (chip diute wipe) 

P4W009(waUcore) 

P4C003 (vertical wipe) 

P41B17-1A/B/C (cefling wipes) 

PCB concentration 

92.23 ng/100 cm' 

0.5Ung/100cm' 

0.5 U Mg/100 cm' 

0.5Ung/100cm' 

730 mg/kg 

4 Mg/100 cm' 

lU-2.1 Mg/100 cm' 

U=Undetected at quantitatioii limit presented 

The sample representativeness is Umited whh respea to sample location and type. Except for 

SLAP-34, SLAP-35, SLAP-36, these samples are located on the peripheiy ofthe chute, several 

feetout into the main room The basement has one cefling (horizontal beam) and three vertical 

(assuming that the "chip diute" samples are vertical samples) samples, but does not have any 

flcxsr san^>les. The first levd has 2 vertical and 1 cdUng sanple, but no flcx)r san^les. 

The PCB concentrations daeaed in this area range from not daeaed in the chip chute samples 

to a high concentrations of 730 mg/kg in a waU core on the first flcx)r. Two ofthe avaflable 

samples exceeded U.S. EPA Spfll Cleanup PoUcy cleanup Ievds: the aforementioned waU core 
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(when compared with the soil deanup levd of 10 mg/kg) and a horizontal beam wipe m u*, 

basement (exceeding the surfiwe standard of 10 Mĝ lOO cm'). 

Due to the M ^ concentrations deteaed in two sanyles, the wide variation in concentrations 

detected, and the lack of flcxir samples on either levd, the rq)resentativeness of the data to 

characterize the chip chute area isbw. Additional wipe san^les m the area of the chip chute 

would inqnove charaaerization ofthe area. 
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10.0 
SUMMARY AND CONCLUSIONS 

E3qK>sure of adult woricera to interior surfiu:es and basemem sofl of Buflding No. 3 was 
assessed for the inhalation, ingestion, and dermal contaa pathways. A reasonable maximum 
exposure was assumed to occur, based on 5 days per week, 50 weeks per year, for 25 years. 
The COPCs assessed in the risk assessment included total PCBs on aU levels and the 

pestiddes 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, diddrin, endrin, gamma-BHC, and heptachlor 
epoxide in the basement. 

Results ofthe risk assessment for the three subareas assessed, the basement, the first leveL 
and the second levd, were discussed in Seaion 7.0. Based on the results and assumptions 
ofthis assessment the foUowing conclusions were made: 

• The overaU non-carcinogenic hazard indices posed by exposures to the COPCs in 
the basement the flrst leveL and the secx>nd level are aU below the threshold value of 
1, indicating that exposures to the COPCs are at acceptable levels. 

• The overall cancer risks posed by exposures to the COPCs in the basement the flrst 
leveL and the second level are aU at or within the U.S. EPA's acceptable cancer risk 
range of 10"* to IO'', indicating that exposures to the COPCs are at acceptable 
levels. 

Cancer risks for the first and second levels were primarily driven by inhalation of PCBs, air 
concentrations for which were derived by modeling. Limited air sampling conduaed at 
representative locations throughout the buflding did not deteaed measurable levels of PCBs 
in air. In addition, proposed revisions to the cancer slope faaor for PCBs suggests that the 
current slope feaor used in this assessment over-predias cancer risks by 4 to 25 times. 
Therefore, PCB risk estimates in this assessment are Ukely to have been over-estimated as 
weU. 

Many of the surface wipe samples and core samples coUeaed from the buflding exceeded 
the U.S. EPA PCB SpiU Cleanup Policy standards for non-restriaed access areas, namely, 
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10 MŜ lOO cm' for sur&ce wipe samples and 10 mg/kg for sofls (appUed to evahuite 
concrete core samples). An evaluation was made of these standards. The wipe sample 
standard, developed in 1986, is based on outdated factors and is somewhat arbitrary. The 
risk levd to which this stanciard was intended to correspond is not dear firom its 
documentation. When using the methcxlology devdoped in this risk assessment the 
standard of 10 MS ÎOO cm' corresponds to a risk levd of IO"*. The sofl standard of 10 
mg/kg is assodated with a risk levd of about 10'̂ . Many of the regulatory Ievds or 
guidance values set for PCBs by the U.S. EPA have adopted higher-than-baseUne risk levels 
0.e., higher than 10^. Based on this precedence, the risk levels calculated in the risk 
assessment (10'̂  to 10"*) are typical of acceptable risk Ievds previously adopted for PCBs. 

The sample representativeness in the chip chute area was examined and was judged to l>e 
low because 1) not all sur&ce types were sampled, 2) the PCB concentrations ranged 
widdy, and 3) PCB concentrations substantially higher than the comparison standards were 
deteaed in two samples. Additional sampUng of sur&ces around the chip chute area coifld 
improve the understanding ofthe PCB Ievds in this area. 

Asbestos is known to be present in portions of Buflding No. 3. No asbestos data or 
inspection reports were avaflable. Therefore, this risk assessment did not examine the 
potential health impacts associated with the presence of asbestos. It is recommended that a 
qualified asbestos inspeaor examine the presence and condition ofthe asbestos, and that the 
results of the inspeaion be considered along with the results of this risk assessment in 
developing long-term management dedaons regarding Buflding No. 3. 

Based on these results, risks posed to workers having r^ular, long teim exposure to the first 
levd under the assumptions ofthis assessment are at acceptable Ievds. 
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U.S. EPA (1996). Draft EPA Healtii Assessment Report for PCB Mbctures. 
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TABLE 4-1 
SUMMARY OF PARAMETERS USED IN THE 

VOLATILIZATION MODEL 

PARAMETER 

Heniy's Law Constant (H) 

Soil/water partition coeincient 
(Kd) 
Organic carbon water partition 
coemcient(Koc) 

H 
Chemical concentration in bulk 
soil, concrete, or other surface 
( Q 

Chemical concentration in air 

Fraction of organic carbon in 
material 

(foe) 
Diflusion coefTicient in air 

Depth of contamination in the 
material 

Porosity of material 

(B) 

Bulk density of material 

(P) 

VALUE 

Chemical-specific 

Chemical-specific 

Chemical-specific 

Chemical-specific 

Chemical-specific 

0.001 g/g (concrete) 

0.006 g/g (soil) 

Chemical-specific 

1 cm (for converting suiface to bulk) 

O.S cm (for converting bulk to surface) 

0.1 (concrete) 

0.2 (soil) 

2.4 g/cm' 

REFGRENCEmATIONALE 

See Table S-2 

Calculated value (Section 4, Equation 3) 

See Table S-2 

Estimated from Ihe measured concentration, derived as "vaaaa remaining" fiom ihe 
volatilization model, or estimated fiom wipe concentratioa (Section 4, Equation 4). 

Calculated value (Section 4. Equation 6) 

Assumed value. 

Default value (U.S. EPA. 1994) 

See Table S-2. 

Assumed values. Because ofthe aggressiveness ofthe solvient4)a8ed wipe sampling 
technique, it was assumed that wipes could remove chemicals fiom 1 cm in dearth, 
although all of that may not realistically be available for dennal 
contact/volatilization. Bulk samples rqmsent a chemical concentration throughout 
the thickness ofthe core sample. It was assumed that only chemicals contained in 

expressed as surface concentrations in two instances only: PCB concenttations in the 
floor ofthe first and second levels. 

Default total porosity value for building foundation material used in RESRAD 
(DOE. 1993). 

loui sou pwusiiy IS assumea vaiue, corresponaing lo line soiuis. 

Default bulk density value for building foundation matoial used in RESRAD (DOB, 
1993). 
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TABLE 4-l(Continued) 
SUMMARY OF PARAMETERS USED IN THE 

VOLATILIZATION MODEL 

PARAMETER 

Air exchange rate in room 

Emission Flux 

(Na) 

Efiective DifTusivity 

(Del) 

Surface Area of assiuned work area 

(SA) 

Time for sampling or exposure 
period 

(t) 

Particle density of medium 

(P.) 
1 

Dispersivity factor 

(o) 

Volume of assumed work area 
(V) 

VALUE 

4.3 air changes per hour 
(0.233 days) 

Chemical-specific 

Chemical-specific 

Ceiling (all level) 1.3SxlO* cm' 
Walls (basement) 1.47x10^ cm' 
Walls (1st & 2nd level) 2.S8xl0^cm' 
Floor (basement) 2.70x10^ cm' 
Soil Floor (basement) 1.08x 10* cm' 
Floor(lst& 2nd level) I.38xl0*cm' 

25 yr (7.88x10* sec) or 

lyr (3.15x10'sec) 

Soil 2.65 g/cm' 

Concrete 2.4 g/cm^ 

Calculated value 

Basement: 3.29xlO'**cm' 

ls t& 2nd levels: 5.8x10'* cm' 

REFERENCE 

Recommended value (U.S. EPA. 1986). 

Calculated value (Section 4. Equations 1 and S) 

Calculoted value (Section 4. Equation 1) 

Based on site plan. 80% ofthe basement floor is soil. Oiling height on Ihe Ist and 

feet. 

Worker exposure period of 25 yr. One year increments were used in evaluating 
"mass Inst." 

Soil value is default value for soils (U.S. EPA. 1994). Value for concrete is assumed 
to be equivalent to bulk density. 

Section 4, Equation 2 

Based on site plan of whole building. Ceiling heights assumed: 14 feet (1 st and 2nd 
level); 8 feet (basement) 

References 

DOE (1993). Manual for Implementing Residual Radioactive Materials Guidelines Using RESRAD, Version 5.0. DOE. Argonne National Laboratory. September. 
U.S. EPA (1986). Cleanup of PCB Spills Located faidoors. Memorandum fiom Karen Hammerstrom to Jane Kim, Febniaiy 5. 
U.S. EPA (1986). Technical Background for Soil Screening Guidance, Review Draft. EPA/S40/R-94/106. December. 
U.S. EPA (1994). Soil Screening Guidance. EPA/S40/R-94/101. December. 
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TABLE 4-2 
SUMMARY OF EXPOSURE POIKT CONCEMTRATIONS 

.oealisa 

B . - - -

Fn tLevd 

SnaodLevd 

Chemieal 

PCB 
^4*4300 

*.*-txx. 
*.r.Dm 
DiaUriB 
Eadrin 

i noBa^HC 

PCB 

PCB 

Mem*) 

0.941 
0 J « 

-
0.966 
0.0047 

0.216 
0J77 

0 J » 

S.43 

3.11 

[1] 
(11 

(1] 
(11 
(1] 

m 
(1] 

[2] 

ra 

ExiKawe Point Coaceatntiani 

0J37 

1.99 

-
0.614 

• 
-

0.041 

O.OSS 

0.011 

0.OOS17 

[1] 

m 
(1] 

[1] 
[11 

[1] 

"in 

Ceiling Surfftcn 
(maleafi 

1.51 [1] 

0,432 [1] 
0.00107 [1] 

0 J 3 [1] 

-
-

0.039 [1] 
0.0004 (1] 

0J)63 (1] 

0.0431 (1] 

i 
Soil 

6.611 
• 

0.648 

• 
1.188 

0.486 

-

Pl 

Pl 

Pl 
Pl 

-

-

Ai, 
(•«to») 

4.6x10-* 

1.2SX10-' 

1.92x10-* 
3.18x10-' 
XOOxlO-' 

Z09X10-' 

268x10^ 

4.72x10"" 

4.0U10-* 

1.43x10-* 

W 
W 
W 
w 
m 
w 
M 
w 
w 

m 

[1] 

ra 

Pl 

w 

F i i M w a I derived fiom •isirimnmJetect«d/95%iyperccBfirtcnce limit rfaeasuwdiripe data. Average 
«wer 25 y o n wrtwatrd eensidariag loas due to vnlatiliTatinn 

aanming fhrmical cenliincJ ooly in top O.S em is available for eoatactArolatilizatiaa aad a aaiace density of Z4 g/em'. 
Avenge wnctBliitifln ower 25 yean r*iinatBd cooidering loa due to volatiUatioo. 

Expoanw poiat coaeenlratiea derived from maximim detccted^5% i^iper coofidence limit af measared bulk w i l data. Average 

Expoaoe point oooceiMntions derived fiom the sam of emisrion fiom all aorfaeci, oring the avenge wnininn nte over 25 yean aod 
crt iwiird erniaasHnJ aaiiJaHan detectodW%«ppercoBfideaee limit m t n ^ i t i conmtfntiBM aa an input Wipe data (in maa/aiea) 
<icre uMvuled te a tan i 'm i l i i i g mifi^msss fi»m. 

Not Detected 
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TABLE 4-3 
EXPOSURE PARAMETERS 

EXPOSURE PARAMETER 

Wipc/'CoK/ooil cMmicsl oonoentration 

(Oi.)(OeXOi) 

Aif chcmicAi concentration 
(C.) 

Surface area of assumed woric area 
(SA) 

Exposed skin surface area 

(SA> 

Dermal chemical absoiption 
(AB) 

Soil Ingestion Rate 

flR> 

Inhalation nte 

Oil) 

Fraction Ingested Uut is contaminated 

(Fn 

Adherence Factor 

(AF) 

Exposure Time for inhalation exposure 
(ET) 

VALUE 

Chemical^pecifie 

Chemica|.«pecifie 

Celling (all levels) 1.35x10* cm' 
Walls (basemem): 1.47 x lO' cm' 
Walls (Ist A 2nd levels) 2.58 x lO' cm' 
Floor (basemem): 2.70 x lO' cm' 

Floor ( I M A 2nd levels): 1.35x10* cm' 

2.000 cm'/e«em 

PCBs 1.36% 
DeU-BHC 2% 
4,4-DDO 2 H 
4,4-DDT 2% 
D i e W n 2% 
Endrin 2% 
Oanuna-BHC 2 H 
Heptachlor Epoxide 2% 

50 mg/dy 

0.83m'/hr 

1 (unitiess) 

Img/cm' 

8 l r /dy 

REFERENCBmATIONALE 

LoMwr of cither the 95% upper ooofldeaoe limit on the mean er dw mwdmum vahM 
memwedaraatimated&omailedrta. 8eeTabla4-2. 

total aica in Uie baaemenl. AUroolccilingisassimtedontha I«and2ndI«v«lr.aaS 
fool ceiling is aasumed in the baaemenL 

Conesponds to exposure oThands and forcanns (U.8.EPA. 1989) 

Baaed on inTomiation presented in U.S. EPA, 1992. Refer to discussion in Section 4.5.2. 

Defauh value for worker fwsepton (U.8. EPA, I99I ) 

1991). 

Defauh value (U.S EPA. 1991). Aasumea aU soil ingssted cotdaiia COFOk 

Defauh hish end value (U.8 EPA. 1991). 

Aasumed 8 hour woifc day. 
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TABLE 4-3 (Continued) 
EXPOSURE PARAMETERS 

EXPOSURE PARAIMETER 

Contact Rate for dermal contact with 
surfaces 
(CR) 

Exposure Firequency 
(EF) 

Exposure Duration 
(ED) 

Body weight 
(BW) 

Averaging lime 
(AT) 

VALUE 

noon : 0.05H 
Vcfttcalsutfacfs: 0 . 1% 

Ceiling: 0.05% 

250dy/yr 

25 yr 

70 kg 

Carcinogens: 25,550 dy 
Noncarclnogens: 9,12 5 dy 

REFERENCEAATIONALE 

Section 4.5.2. Floon/Ceiling: Lowoontadswlaoes; Vertied Surfhoea: High Contact 
Surfaoea 

DefauH value for worker rweplon (U.S. EPA. 1991). 

Default value for worker recepton (U.S. EPA. 1991). 

365 dy/yr x ED (i.e.. 25 yr) for non^ardnogcm. 

RefererKes 

U.S. EPA (1986). Cleanup ofPCB Spills Located Indoon. Memo from Karen Hammerstrom to Jane Kim. February 5. 
U.S. EPA (1989). Risk Assessment Guidance for Superfttnd - Volume I: Human HealOi Evaluation Manual (Part A). EPA/540/l-89/002, December. 
U.S. EPA (1991). Human HealUi Evaluation Manual, Supplemental Guidance Standard Default Exposure Factor^*. OSWER Directive 9285.6.03. March. 
U.S. EPA(I992) . Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/01 IB, January. 
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TABLE 5-1 
SUMMARY OF TOXICITY VALUES FOR 
CHEMICALS OF POTENTIAL CONCERN^ 

O^migjil 

PCTte 

4,4*-DDD 

4,4'-DDE 

4,4'.DDT 

Diddrin 

Endrin 

(jamma-BCH 

Heptachlor 
Epoxide 

Wdght-af-

Categoiy 

B2 

B2 

-

B2 

B2 

-

-

B2 

Oral 
S l c ^ Factor 
(mgflcg-dy)-' 

7.7 

0.24 

-

0.34 

16 

-

-

9.1 

Chronic Oral 
RefiacnceDose 

(mg/kg-dy) 

-

-

-

5E-4 

5E-5 

3E-4 

3E-4 

1.3E-5 

Unoatainty/ 
Modifying 

Factor 

-

-

-

100/1 

100/1 

lOO/I 

lOOO/I 

1000/1 

Levd of Confidence 

-

-

-

Medium 

Medium 

Medium 

Medium 

Low 

1. Values obtained firom U.S. EPA's Integrated Risk Infonnation System (IRIS), accessed 11/14/95 and 
12/20/95. 
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TABLE 5-2 
SELECT CHEMICAL AND PHYSICAL PROPERTIES 
FOR CHEMICALS OF POTENTIAL CONCERN 

Chemical 

PCBs 

4.4'.DDD 
4.4*.DDE 
4.4'-DDT 
Dieldrin 
Endrin 
Heptachlor Epoxide 

[11 USEPA (1994). a 

Diffusion Coefficient 
in Air 
(cm'/s) 

0.0175 [1] 
0.0142 [1] 

0.014 [2] 
0.0144 [1] 
0.0137 [1] 
0.0125 [1] 
0.0125 [1] 
0.0112 [1.3] 

MmDatS User's (juide. 

Henrys Law 
Constant 

(stuHn^/mole) 

8.64&04 
7.80E4)6 
7 .96E^ 
6.80E-05 
5.13E-04 
5.84E^5 
4.00E-07 
4.39E4)4 

EPA-453/C-94^8 

Henry's Law Constant 
(unitiess) 

3.S3E42 [1] 
3.19E-04 [1] 
3.26E-04 [4] 
2.78E-03 [11 
2.10E-02 [41 
2.39E-03 [1] 
1.64E-05 [1] 
1.80E-02 [4] 

OB. November. 

C:arbaa/Wster Partition 
Coefficient 

(g/g) 

5.30E4O5 
1.08E^3 
7.70E+O5 
4.4QE^06 
2.43E+05 
1.70E+03 
3.40E-rt)4 
2.20E+02 

[4] 
[41 
W 
[41 
[41 
[4] 
[51 
[4] 

Lt^Octanol/Water 
Partitian CoefiBcient 

(cmVg) 

6.04 [4] 
3.9 [4] 
6.2 [4] 

7 [4] 
6.19 [4] 

3.5 [4] 
4.56 [5] 

2.7 [4] 

[2] Based oo values fir DDE and DDT. 
[3] Value for Heptachlor 
[4] USEPA (1986a). Exhibit A-1. Siq)erfimd Public Health Evaluation Manual. EPA/540/l-86A)60. 
[5] Howard (1991). Handbook of Environmental Fate and Exposure Data far Organic Chemicals. Volume 3: Pesticides 
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TABLE 7-1 
SUMMARY OF EXCESS LIFETIME CANCER RISKS 

AND NON-CARCINOGENIC HAZARD INDICES 
ALL LEVELS 

LOCATION 

Basement 

First Level 

Second Level 

EXPOSURE PATHWAY 
Dermal Contact with 

Interior Suifaces 

Dennal Contact with Soil 

Inhalation 

Soil Ingestion 

All Pathways 
Dermal Ĉ ontact with 

Interior Suifaces 

Inhalation 

All Pathways 
Dermal Contact with 

Interior Surfaces 

Inhalation 

All Pathways 

EXCESS 
CANCER RISK 

4x10' 

3x10-' 

2x10' 

3x10' 

6x10^ 

3x10' 

7x10' 

IxlO'* 

1x10' 

3x10' 

4x10-' 

PRIMARY CHEMICAL 

Dieldrin 

4.4'DDD 

Heptachlor Epoxide 

4.4'DDD 

Dieldrin 

PCB 

PCB 

PCB 

PCB 

PCB 

PCB 

HAZARD 
INDEX 

0.04 

0.003 

0.2 

0.003 

0.3 

-

-

. 

-

-

-

PRIMARY CHEMICAL 

Heptachlor Epoxide 

Endrin 

Heptachlor Epoxide 

Endrin 

Heptachlor Epoxide 

-

-

. 

-

-

-

l:€e03548\FINAL\RISKSUM.XLS Paget e/4/BS 1:38 PM 
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FIGURE 4-3 
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BUILDING No.3 
BASEMENT LEVEL 
Floor Wipe Samples 

Sample Number 

SLAP-12 
SLAP-14 
SLAP-16 
SLAP-17 
SLAP-18 
SLAP-19 
SLAP-20 
SLAP-21 
SLAP-44 
SLAP-41 
SLAP-46 
SLAP-49 
SLAP-52 
SLAP-56 
SLAP-60 

Sample 
Description 

Random wipe 
Random wipe 
Random wipe 
Random wipe 
Random wipe 
Random wipe 
Random wipe 
Random wipe 
Biased Wipe 
Biased Wipe 
Biased Wipe 
Biased Wipe 
Biased Wipe 
Biased Wipe 
Biased Wipe 

Frequency of Detection 
Minimum Detected Concentration (pg/' 
Maximum Detected Concentration (ugl 
Maximum Detected Concentration {̂ ^gl 
Number of Samples 

Mean of In value 
Standard Deviation of In value 
H 
95%UCL - Log normal Dist. (ng/cm') 

Exposure Point Concentration 
(ng/cm' 

Units 

)ig/100 cm^ 
pg/lOO cm' 
lig/100 cm ' 
MQ/I 00 cm ' 
(ig/lOO cm ' 
Mg/100 cm' 
ug/l 00 cm' 
ug/100 cm' 
pg/lOO cm ' 
ug/100 cm' 
(ig/100 cm ' 
ug/100 cm' 
ug/100 cm' 
ug/100 cm' 
ug/100 cm'' 

100 cm^) 
100 cm') 
cm') 

4.4'-DDD 

7.29 
26.4 
26.9 
10.6 

68.19 
13.1 
14.6 
14.0 
55.0 
11.3 
29.6 
50.8 
31.7 
23.2 
16.6 

15/15 
7.29 

68.19 
0.6819 

15 

-1.526 
0.656 
2.242 
0.400 

0.4 

4,4*-DDT 

1.54 
130.5 
54.5 
13.0 

90.94 
18.1 
9.19 
6.60 
19.2 
1.97 
16.3 
79.2 
26.8 

0.010 U 
3.70 

14/15 
1.54 

130.5 
1.305 

15 

-2.372 
2.474 
5.557 

78.410 

1.305 

Aroclor-
1260 

0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 

20.0 
5.30 

0.500 U 
88.8 
19.4 
45.4 

126.8 
0.500 U 

17.6 
0.500 U 

7/15 
530 

126.8 
1.268 

15 

-3.768 
2.560 
6.061 

38.750 

1.268 

Dieldrin 

0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

21.1 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

1/15 
21.1 
21.1 

0.211 
15 

-8.700 
1.976 
4.564 
0.013 

0.013 

Endrin 

0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

27.8 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

1/15 
27.8 
27.8 

0.278 
15 

•8.682 
2.048 
5.027 
0.022 

0.022 

Gamma-
BHC 

0.740 
0.250 

1.19 
0.310 
2.768 

1.02 
0.420 
0.010 U 

1.67 
4.88 
15.1 
4.21 
1.80 

0.010 U 
1.50 

13/15 
0.25 
15.1 

0.1 Si 
15 

-4.996 
2.264 
5.557 
2.534 

0.151 

Heptachlor 
Epoxide 

0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 u 
39.3 

0.670 
1.11 
14.5 

0.010 U 
0.010 U 
0.010 U 
4/15 
0.67 
39.3 

0.393 
15 

-8.087 
3.248 
7.082 

28.113 

0.393 

U = Undetected at the quantitation limit indicated; assumed to be present at 1/2 the quantitation limit for calculations. 
Exposure point concentration Is lower of either maximum detected concentration or 95% upper confidence limit (UCL) 
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BUILDING No. 3 
BASEMENT LEVEL 

Vertical Wipe Samples 

Sampla Number 

SLAP-23 

Sampte DeacripUo 

Random wipe 

Unlta 

Ufl/100 cm* 

4.4'-DDD 

6.84 

4.4'-DDT Aroclor-1260 

5.22 0.500 U 0.700 U 

Gamms-
BHC 

0.360 
jes±. 

0.010 UJ 
SLAP-24 Random wipe Ufl/lOO cm^ 0.040 U 0.010 U 0.500 U 0.040 U 0.700 U 0.010 U 0.010 U l 
SLAP-25 Rartdomwlpa Ufl̂ lOO c m y 3.988 5.629 0.500 U 0.040 U 0,700 U 0.2536 0.010 U 
SLAP-26 Rarxlom wipe Ufl/100 cm^ 3.405 4.363 O.SOOU 0.040 U 0.700 U 0.010 U 0.010 U 
SLAP-27 Random v^pe Ufl/100 cm' 1.373 11.722 O.SOOU 0.040 U 0.700 U 0.010 U 0.010 U 
SLAP-34 Chip chut» wipe Ufl/lOO cm 15.8 6.24 O.SOOU 0.040 U 2.87 0.010 U 5.S0 
SLAP-35 Chip cttute wipe Ufl/100 cm'* 22.4 7.54 0.500 U 0.040 U 0.700 U 1.0S 3.53 
SLAP-36 Chip chute wipa Ufl/100 cm 27.9 10.6 O.SOOU 0.040 U 0.700 U 3.64 3.00 
SLAP-38 Biased wipe Ufl/lOO cm^ 4.29 0.670 O.SOOU 0.040 U 0.700 U 0.980 0.060 UJ 
SLAP-39 Blaaadwipe Ufl/100 cm^ 8.25 12.7 4.73 0.040 U 0.700 U 5.55 0.010 U 
SLAP-42 Biased wipe Ufl/100 cm 11.3 1.97 19.4 0.040 U 0.700 U 4.88 0.670 
SLAP-43 Biased wipe Ufl/100 cm^ 0.960 0.520 0.S00U 0.040 U 0.700 U 0.150 0.010 U 
SLAP-47 Biased wipe Ufl/100 c m y 44.0 21.4 82.4 0.040 U 0.700 U 8.01 0.010 U l 
SLAP-46 Biased wipe Ufl/100 c m y 13.85 1.0167 1.780 0.040 U 0.700 U 0.8268 0.010 U l 
SLAP-50 Biased wipe Ug/100 cm 3.35 2.75 O.SOOU 0.850 0.700 U 0.010 U 0.010 U 
SLAP-51 Biased wipe Ufl/100 cml- 13.3 3.68 0.500 U 0.860 0.700 U 0.010 U 0.010 U 
SLAP-54 Biased wipe Ufl/100 cm 

Ufl/100 cn7 
Ufl/100 cm^ 

27.9 7.14 55.3 0.040 U 0.700 U 5.66 0.010 U 
SLAP-57 Biased wipe 14.7 6.40 O.SOOU 0.040 U 0.700 U 1.40 0.010 U 
SLAP-59 Biased wipe 202.3 82.8 O.SOOU 0.040 U 0.700 U 2.16 0.010 U 
SLAP-61 Biased wii £1. Ufl/lOO cm 0.740 0.077 O.SOOU 0.040 U 0.700 U 0.010 U 0.010 U 
Frequency of Detection 
Minimum Detected Concentration (ufl/IOOcm^' 
Maximum Detected Concentration (ufl/IOOcm') 
Maximum Detected Cortcentration (ufl/cm') 
Numtwr of Samples 

19/20 
0740 
202.3 
2.023 

20 

18/20 
0.077 

62.8 
0.829 

20 

5/20 
1.780 
62.4 

0.824 
20 

2A20 
0650 
0.860 

0.0088 
20 

1/20 
2.67 
2.87 

0.0287 
20 

13/20 
0.150 
8.01 

0.0801 
20 

4/20 
0.670 

5.50 
O.OSS 

20 
Loanormai StoM.Mcal Distribution 
Mean of In value 
Standard Dsviation of In value 
H 
95%UCL - Log nonnal Dist. (uglan') 

-2.72S 
1.916 
4.210 
2.617 

-3.530 
2.115 
4.625 
2.592 

-4.869 
1.964 
4.210 
0.31* 

-8.142 
1.156 
2.862 

0.0012 

•5.550 
0.470 
2.002 
0.008 

-6.206 
2.868 
6.015 
9.850 

•8.661 
2.667 
5566 
0.138 

Exposure Pdnt CtmcentraUon 2.023 0.629 0.318 0.0012 0.006 0.0801 0.066 

U = Undfiftsctod at the quantitation limit indicatad; aasumad I D ba present at 1X2 tha quantation Hmlt for calculations. 
Vertical surfaces Include walls and columns. 
Exposure point conoentration Is tower of either maximum detected concentration or 85% upper confldsnoe limit (UCL) 
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BUILDING No. 3 
BASEMENT LEVEL 

Celling Wipe Samples 

Sample Numbe 

SLAP 26 
SLAP-29 
SLAP-30 
SLAP-31 
SLAP-32 
SLAP-33 
SLAP-37 

|sLAP-53 
SLAP-58 
SLAP-1 
SLAP-2 
SLAP-3 
SLAP-4 
SLAP-5 
SLAP-6 
SLAP-7 
SLAP-6 
SLAP-8 
SLAP-0 
SLAP-1 
SLAP-40 
SLAP-45 
SLAP-55 

Sample Description 

Random ceiling wipe 
Random ceiling wipe 
Random ceiling wipe 
Random ceilinfl wipe 
Random oeilinfl wipe 
Random oeilinfl wips 
Biased ceiling wipe 
Biased ceilinfl wipe 
Biased ceilinfl wipe 
Random horizontal beam wipe 
Random horizontal beam wipe 
Random horizontal beam wipe 
Random horizontal beam wips 
Random horizontal beam wipe 
Random horizotttal beam wipe 
Random horizontal beam wipe 
Random horizontal beam wipe 
Random horizontal beam wipe 
Random horizontal t>eam wipe 
Random horizontal tjeam wipe 
Biased horizontal beam wipe 
Biased horizontal beam wipe 
Biased horizontal beam wipe 

Units 

Ufl/IOOcm'' 
Ufl/IOOcm' 
U0/1OOcm' 
Ufl/lOO cm' 
U0/1OOcm' 
Ufl/IOOcm' 
ug/100 cm ' 
Ufl/100 cm ' 
Ufl/IOOcm' 
Ufl/IOOcm' 
Ufl/IOOcm' 
Ufl/IOOcm' 
Ufl/lOO cm ' 
Ufl/IOOcm' 
Ufl/lOO cm' 
Ufl/IOOcm' 
Ufl/IOOcm' 
Ufl/100 cm ' 
Ufl/IOOcm' 
Ufl/100 cm ' 
Ufl/lOO cm' 
Ufl/100 cm ' 
Ufl/IOOcm' 

Frequency of OetMtion 
Minimum Detsctad Concentration (ufl/lOO cm') 
Maximum Detected Concentration (ufl/IOOcm^) 
Maximum Detected Concentration (ufl/cm') 
Number of Samples 

Mean of In value 
Standard Deviation of In value 
H 
95%UCL - Log nonnal Dist. (itg/cm') 

Exposure Point Concsntratlon 
ll(uo/cm') 

4,4'-DDD 

0.068 
0258 
0.358 
2.456 
0363 
0.04 U 
08 

23.2 
8.54 

3818 
7.2S6 
1.898 
5113 

37.049 
44.022 

0.04 U 
12.681 
4.521 
4.523 
0.37 
13.6 
50.4 
11.7 

21/23 
0.068 

44.022 
0.44 

23 

-3.785 
2.321 
4.920 
3832 

0.44 

4.4'-DDE 

0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 

14.966 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 
0.013 U 

1/23 
14.866 
14.866 
0.1497 

23 

-9.305 
1.614 
3456 

0.0011 

0.0011 

4.4'-DDT 

0.099 
0.2513 
0.5423 

2.936 
0.6813 

0.010 U 
0.610 
0.010 U 

3.64 
4.8178 
8.015 
3.027 

7.965 
44.58 
41.26 

29.813 
21.842 

4.372 
5282 

0.4049 
1.51 
19.2 
13.8 

21/23 
0.088 
44.58 
0.446 

23 

•3.825 
2.518 
4.820 
6.607 

0.446 

An)cior-1260 

0.500 U 
0.500 U 
O.SOOU 
O.SOOU 
0.500 U 
0.500 U 
0.500 U 

17.6 
O.SOOU 
0.500 U 
0.500 U 
0.500 U 

0.500 U 
O.SOOU 

208.83 
82.230 
37.89 
0.500 U 
O.SOOU 
O.SOOU 

10.6 
58.2 

O.SOOU 
6123 
10.6 

209.83 
2.089 

23 

-4.639 
2.388 
4.920 
2.034 

2.034 

OsfnnM*BHC 

0.010 u 
0.010 u 
0010 u 
0.010 u 
0.010 u 
0.010 u 
0.160 
0.010 u 
0.190 
0.010 u 
0.010 u 
0.010 u 

0.010 u 
0.5002 

3.316 
0.4739 
0.3755 
0.3472 
0.3297 

0.010 U 
6.40 
7.62 
1.39 

11/23 
0.160 

7.62 
0.076 

23 

•7.485 
2.738 
5356 
0.544 

0.076 

Epoodds 

0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.010 U 
0.033 
0.010 U 
0.010 U 
0.010 U 
0.010 u 
0.010 u 
0.010 u 
0.010 u 
OOIO u 
0.010 u 
0.010 u 
0.010 u 
0.010 u 
0.010 u 
2.21 

0010 u 
0.010 u 
203 

0.033 
2.21 

0.022 
23 

-0.557 
1.312 
3088 

0.0004 

0.0004 

t i . i H i i i i i . 
MSUHMyUIUW 

0.100 U 
0.100 U 
0.100 U 
0.100 U 

aioou 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 1 
0.100 u 1 

0.6726 1 
0.100 u i 
0.100 U 1 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 
0.100 u 

1/23 
0.6726 
0.6726 
0.007 

23 1 
1 

•7.488 
0.542 
2.021 

0.0008 

0.007 

U - Undstsctsd at the quantitation limK Indicated; assumed to be present at 1/2 the quantation limit for calculations. 
Exposure point ooncentratlan Is taww of either msximum detaclMl ooncentration or 85% upper oonfidenos llmK (UCL) 
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BUILDING NO. 3 
BASEMENT LEVEL 
Soil Samples (Floor) 

Sample Number 
SLAP-22 
SLAP-15 
SLAP.13 
SLAP-62 
SLAP-63 
SLAP^64 
SLAP^65 
SLAP^ea 

Sample 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Units 

mglka 
mglkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Frequency of Detection 
Minimum Detected concentration 
Maximum Detected Concentration 
Number of Samples 

Mean of In value 
Standard Deviation of In value 
H 
95%UCL - Log nonnal Distribution (m( i/kg) 

Exposure Point Concentration (mg/kg) 

4.4'-DDD 
0.040 U 

0.1108 
0.040 U 
4.00 U 

6.611 
0.040 U 
0.916 
1.537 

4/8 
0.1108 
6.611 

8 

-1.377 
2.385 
7.616 

4,169.5 

6.611 

4.4'-DDT 
0.010 U 

0.1985 
0.0467 

1.00 U 
1.00 U 

0.010 U 
0.648 
0.602 

4/6 
0.0467 
0.648 

8 

-2.201 
2.096 
6.850 

226.56 

0.648 

Endrin 
0.020 U 
0.020 U 
0.020 U 
2.00 U 
2.00 U 

0.020 U 
0.200 U 
1.168 

1/6 
1.166 
1.166 

8 

-2.569 
2.311 
7.618 
655.2 

1.1S6 

Gamma-
BHC 

0.010 U 
0.010 U 
0.010 U 

LOOU 
1.00 U 

0.010 U 
0.376 
0.466 

2/6 
0.376 
0.466 

8 

-3.035 
2.421 
7.616 

959.640 

0.486 

U = Undetected at the quantitation limit indicated; assumed to be present at 1/2 the quantation limit for calculations. 
Exposure point concentration is lower of either maximum detected concentration or 95% upper confidence limit (UCL) 
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AFPENDKB 
ANALYTICAL DATA FOR BUILDING NO. 3 

FIRST LEVEL 



BUILDMG NO. S 
FKBtlB/EL 

FLOOR CORE OATA 

p2Z iA« i2ae3 
P2Z1»0128a3 
P2Z1C0128S3 
P2Z2A«128e3 
P2Z2»O12e03 
P2Z2C4)12883 
P2ZaA41288S 
P2Zaa012893 
P2Z3&012a9a 
P2Z4A«61B93 
P2Z4&0ei893 
P2Z4&0ei8g3 
P2Z5A062894 
P2Z5B.062894 
P77SO062894 
P2Z6A'462804 
P2Z6&C62S94 
P2ZG(>062Sa4 
P2Z7AO62804 
P2Z7&0S2BS4 
P2Z7&0e28M 
F>2ZBA«62a84 
P2Z884)628e4 

P36TrD1-1203a2 
P36TY02-12a382 
P4Z1A.11C892 
P4Z1B-110892 
P4Z1C-1109S2 
P4Z2A-110992 
P4Z2B-110ge2 
P4Z2C.110B92 
P4Z3A.121792 
P4Z3B-121792 
P4Z3C-121792 
P4Z4A.121792 
P4Z4B-121792 
P4Z4C-121792 
PSZ1A.111Q92 
PSZ1S-11iaB2 
PSZ10111092 
PSZ2A-111092 
PSZ2B-111092 
PSZ2C-111092 
PSZ03A^)60193 
P5Z03fr080193 
PSZO3C.0e0193 
PSZ04A4)G0193 
PSZ04&O60193 
P3SM&060193 
P5Z05A^)62493 
PSZ0S&O624S3 
PSZ06C.062493 
P«Z01AOS2683 
P6Z01BC62e93 
P6Z01&0S2693 

A n l y t i 
PCS 
PCB 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Unite 
mgAiO 
itiQlko 
mg/kg 
mgAQ 

inO*8 
rnolkg 

' "9*9 
IDQ/kO 
n « A « 
ing*8 
ingAcB 
mg/kg 
mg/kg 
mgAig 
mgAig 
mgAg 
mg/kg 
mgAig 
" 9 * 9 
mgAtg 
molhg 
mg/kg 
mgfkg 

119*9 
m9*g 
fflg*0 
mg/kg 
mg/kg 
mg*o 
i ng *g 
m g * g 
m g * g 
m e * g 
mg*B 
mg/kg 
m g * g 
niO*g 
m 9 * g 

mo*B 
m 0 * g 
m g * g 
mg/kg 
m g * g 
m g * g 
mg/kg 
m g * g 
m g * o 
mg/kg 
m g * g 
m g * g 
mg/kg 
mg/kg 
mgrtcg 
mg/lq) 
mg/kg 

Sampl* Typa 

Coia 
Core. 
C M 
Core 
Cora 
Core 
Core 
Cora 
Coia 
Core 
Core 
Cora 
Cora 
Core 
Core 
Cora 
Core 
Core 
Cora 
Core 
Core 
Cora 
Core 
Cora 
Core 
Cora 
Core 
Cora 
Core 
Core 
Core 
Cera 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 

. Cora 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 
Core 

R a n M 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 
4 
3 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
3 
2 U 
2 U 
2 U 
2 
2 U 

49 
41 

e 
23 
60 
10 
2 U 
5 
2 U 

13 
12 
14 
2 U 
2 U 
2 U 
4 
9 
2 U 
2 
8 
3 
2 
2 U 
2 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

iMoaMMHiOATtmnxa noooon tHMTMt 



BUL0IN0N0.3 
FIRST LEWS. 

FLOOR CORE OATA 

WZD2B0626B3 
P6Z02C492e93 

P60384626S9 

PeZ4A461883 
PaZ4B<]ei893 
Paz4&a8iag3 
pezsA4»iag3 
P6Z5MBie9) 
pezsc4ei8S3 
PSZSA^iaas 
P6ZE&«eiaB3 

pez7A«ei8a3 
P8Z7»OBiaB3 
P6Z7COB1883 
P6ZaA4818e3 
P6Z8&0ei8S3 
PeZ8&0B1893 
P6ZaA4»1893 
P6Z$&08ia93 
P6Z9CXiei893 
peziaA.aei893 
P6Z10&0ei8S3 
P6Z10&0ei8S} 
peziiAoeieas 
peziiB4)eia93 
P6Z11C4)818S3 
PeZ12A4ei8B3 
pezi2Mei8g3 
P6Z12&081893 
PC13A.0ei893 
pc is&ae isss 
P6Z13&0B18S3 
P6Z14A<»1883 
P(Z14fr0ei893 
P6zi4C>oei8g3 
P6zisM»iae3 
pc isaoe iaas 
P6Z15(>QeiS93 
P6Z16^0ei893 
P6Z1684eia93 
P6Z16&Cei893 
P7Z1A-100793 
P721B-100793 
PTZic-ioorgs 
P7Z2Ar10O793 

P7Z2C.100re3 

PCB 
PCB 
PCB 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCS 
PCS 
PCS 
PCS 
PCB 
PCS 
PCS 
PCB 
PCB 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCB 

Frequency of Oalcetian 
Mmlmum Concentration Dataetad 

Manmun Conocntratnn Datacted 
Number or Simpla* 
.eanormil StttMical DMrlbutioi 
Arithmetic Mean 
Mean or in values 
Standard Deviationorin values 
H(95) 
9S%UCL • Lognonnal Distiibution 

Eipoeiiia Point ConcanHalion (IK 

Unite 
m9*« 
" 9 * 9 
" 9 * 9 
" 9 * f l 
" 9 * 9 
" 9 * 9 
" 9 * 9 
mg/lQ 
" 9 * 9 
mg/lq 
" 9 * 9 
mgAq 
"19*9 
" 9 * 9 
" 9 * 9 
" 9 * 9 
" 9 * 9 
" 9 * 9 
" 9 * 9 
mg/kg 
mg*g 

mgAig 
" 9 * 9 
" 9 * g 
mg/kg 
" 9 * g 
" 9 * 9 
" 9 * 9 
" 9 * 9 
" 9 * 9 
mg*g 
mg*g 
mg/kg 
mg/kg 
mg*g 
mg*g 
" 9 * 9 
mg/lg 
" 9 * 9 
mg*g 
mg/kg 
mg*g 
mg/kg 
" 8 * 9 
mg/lg 
" 0 * g 
mg*g 
" 9 * 9 
mg/kg 

1 

>9*g) 

aaeMrtalVpa 
com 
Ooia 
Con 
Cna 
Core 
Coia 
Oata 
Cava 
Cora 
Cora 
C M S 
Core 
Core 
Com 
Core 
Core 
Core 
Core 
Core 
Core 
Com 
Core 
Core 
Core 
Core 
Core 
Com 
Com 
Core 
Core 
Core 
Core 
Core 
Core 
core 
Core 
Com 
Core 
Core 
Core 
Com 
Com 
Com 
Com 
Com 
Core 
Core 
Core 
Core 
Core 
Core 

neaoM 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

10 
18 
17 
19 
25 

. 23 
21 
21 
14 
19 
28 
26 
52 
51 
X 
14 
25 
34 
4 

13 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 

17 
X 
23 
18 
16 
IS 
2 U 
2 U 
4 
2 U 
2 U 
2 U 

26 
39 
33 
2 U 
2 U 
2 U 

53/107 
2 

60 
107 

9.6 
1.25 

1.441 
2.713 
14.5 

143 

U s Undetected at quanbtation limit presented: 
asaumed to be presert i t 1/2 the quantitation limit (or calcutation 

Eiqioaum point oorKaraiatnn is iot/v of maximum detected concentration < 
95% uA)er oonlidence limt (UCL). 

l:«E0394a«kiiMATAnit1jaS nDcrCon P*gt2ori4 6Z14PM 



BUILOING NOS 
FASTLEVB. 

FLOOR CORE OATA 

awnpn n unuM* 
P3Z1A.062294 
P3Z1&062294 
P3Z1&062294 
P3Z1I01-120192 
P3Ziiae.i204g2 
P3Z1l03-1204a2 
P3Z104.120492 
P3Z1I06.120482 
P3Z1106.120492 
P3Z1I07-120492 
P3Z1IC6.1204g2 
P3Zin9-120492 
l>3Z1S1&041394 
P3Z1S16.041394 
PaZ1S21460794 
P3Z1S22.041394 
P3Z1S27.060794 
P3Z1S28460794 
P3Z4A462294 
>3Z4a«62294 
>3Z4&062294 

AnaM* 
PCB 
PCS 
PCS 
PCB 
PCB 
PCS 
PCS 
PCS 
PCS 
PCS 
PCS 
PCB 
PCS 
PCB 
PCS 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 

Unite 
mg/kg 
mg*g 
mg/kg 
ffl9*g 
mg/kg 
mgn« 
mg/kg 
mg/kg 
mg/lQ 
"9*9 
"0*0 
"9*9 
mg/kg 
"9*0 
mg/kg 
"9*9 
mg/kg 
"9*9 
"g*g 
mg/kg 

Sampla Type 
core 
core 
core 
core 
Core 
core 
core 
Core 
com 
com 
core 
core 
core 
core 
core 
core 
core 
core 
Core 
core 
Core 

Rasulte 
6 

23 

2 U 
2 U 
2 U 
2 U 

16 
493 

10 

34 

436 

Tha above samplea from P3Z1 and P3Z4 w t n previously reported but have since 
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BUILOING NO. 3 
rmST LEVEL 

VERTICAL SURFACE WIPE DATA 

• 

P2C001-012683 
P3C0Q2412e83 

P2C004412683 
P2C00S-O63084 
P2C00SO63084 
P2D001<01268S 
P2O0Q24e30e4 
P2E001-012683 
P2W0001-01»93 
P2E0Q2-O63094 

P3C00M91782 
P3C004mei792 
P3O002-091788 
P3E001-0ei792 
P3E002-091792 
P3PVV002-102192 

P4C00M10992 
P4C0Q2110992 
P4C003-110982 
P40001110992 
P4O002O11882 
P4E001-110992 
P4PVV001-0118S2 
P4PVVOQ2-011892 
P4PVV00M11882 
P4PW004411882 
PSC001-111092 
P5C0Q2-111092 
PSO001-111092 
PSE001-111092 
PSEL001-111092 
PSWD001111092 
P5WIXX)7-081893 
P5VVD003O62493 
P6C001-052493 
P6C0020S2493 
PeC00»O52493 
P6C004.081693 
P6C0(»O8ie93 
P6C00&<iei683 
P6CO07-0ei693 
PeC008-081693 
PGC009O81693 
P6C010081693 
PGC011-081693 
P6C012-081693 
P6C01M»1693 
P6C014«81693 
P6C015^1693 
P6C016-081693 

A n a M * 

PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

I M t o 

UflriOOcm' 
M/IOOem' 
M/IOOcm* 
MnOOat f 
l^ lOOem* 
UBllOOen^ 
M/100cm* 
r^ lOOcm' 
UO/IOOcm' 
110/1 OOem* 
l i^ lOOcm* 
l i^ lOOcm' 
HO^IOOcm' 
M/IOOcm' 
MO/IOOem' 
M/IOOcm' 
pQl^00cm' 
liO/100em' 
li0/1OOem' 
pg/IOOcm' 
Ii0/100cm' 
liO/IOOcm' 
H0/1OOcm' 
Ml lOOem' 
iig/IOOcm' 
|i0/1OOcm' 
MO/IOOcm* 
M/IOOcm' 
VonOOem' 
|i0/1OOem' 
U^IOOcm' 
Itg/IOOcm' 
M/IOOcm' 
MO'lOOcm' 
M/IOOcm' 
MO/100cm' 
MO'lOOcm' 
MO^IOOcm' 
pg/IOOcm' 
M/IOOcm' 
HOriOOcm' 
MnOOem' 
ue'ioocm' 
ti0/1OOcm' 
M/lOOcm' 
tig/IOOcm' 
MO/IOOcni' 
fiO/IOOon' 
MS/IOOcnri' 
MS/IOOcm' 
tiO/IOOcm' 
Ii0/100cm' 
M8/100cm' 

SampleType A 

Swib/Wipa 

SwbWVlpa 

SwMb/Wipa 

Swab/Wipa 
Swata/Wipe 

SwahWipe 

SwabAVipa 
SwMh/Wipa 
Swah/W-pa 
Swata/Wipa 
SvMb/Wipa 
SwabAYipa 
Swab/Wva 

Swatk^Mpa 
SvMtai/Wipa 
SMabWVipa 

Swab/Wipa 
Swab/Wipe 

SwahWVipa 
SMSh/Wipa 
Swab/Wipa 
Swab/Wipe 
SwabiAArvM 
Swab/Wipe 
SvMh/Wipa 
Swab/Wipa 
SwBb/Wipa 
Swab/Wipe 
Swab/Wipa 
SvMb/Wipa 

Swafa/Wipa 
SwMb/Wipa 
SwabAWpa 
SwabWipe 
SwehWWpa 
SwabWva 
Swab/Wipa 
SwabWipa 
SwabWipa 
Svmb/Wipa 

•auK 

2 U 
2 U 
2 U 
2 U 
1 U 
1 U 
2 U 
1 U 
2 U 
2 U 
1 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 
2 U 
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BUILOINO NO. 3 
RRSTLEVEL 

VERTICAL SURFACE WIPE OATA 

PeC017'O816S3 
P6C016481693 
P6O001-081693 
P6E001-081693 
PeWIXMI-061683 
PeWD002-081693 
P7CCI01.100793 
P7C002-100793 
P7CXX)1-1007B3 
P7E001-100y93 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

110/1 OOcnr 
lifl/IOOcm' 
(jg/IOOcm* 

ue'ioocm' 
M/100cm' 
pg/IOOon' 
UB/100em' 
U0/100em' 
M/IOOcm' 
MQ/IOOcm* 

MMnwm Dataetad CencantraUen (M0/1OO c m ^ 
Madmum Detected Cuncanli alien (pp/lOO cffl*) 
Madmum Dataetad Cuncanli alion QiQlcm*) 
Nianbarcfaamplas 

Loanomial Statiatical Oiatribution 
Arittanatic Mean 
MaanaTlnvahias 
Standard Deviation of In values 
H(.95) 
B5KUCL • Lognormal Distribution (MQ/IOO c m ^ 
9S%UCL - Lognormal DJatributioo (nB/cm') 

»Typa 
S«Mb/W9a 
Swab/W^a 
Swab/W^a 
Swab/Wipa 
SvMfa/Wva 
Swab/WHw 
Swab/Wipa 
Swab/Wipa 
Swab/Wipa 
SwabWipa 

Raaull 
2 U 
2 U 

2 U 
2 U 

3/63 
2 
4 

0.04 
63 

1.05 
0.00E+OO 

0.278 
1.781 
1.106 
0.011 

Sflffiplos pfwiously repoftod from locstions thst hsw 

P3C001473092 
P3C00S-091792 
P30001-073092 
P3PVVQQ3-102192 
P3WD001-073092 
P3PW001-102192 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

fiQ/AOOcm' 
lig/IOOem' 
MQ/IOOcm' 
MO/I 00cm' 
M/IOOcm' 
iig/IOOcm' 

tinco boon focnodniAod. 

Swabn/Wpa 
SwabAWipa 
SvMihWVipa 
SwabAMpa 
SwabAWipa 
SwabAATipa 

2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

U • Undalaetad at quantitation tank prasantad; assumed to be prasent at ona.hair tha 
Quantitilion inat for calcijlations. 

Ej^esure point eoncantralion is lower el ma)dmum detected coneertration or 
95% upper eonlidanca Kmit (UCL). 
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BUtLOeiCNO.3 
FIRST LEVEL 

WALL CORE SAMPLES 

P2W001412693 
P2W002'012693 
P2W00»O12e83 
P2W004-O12e83 
P2W00M>12683 
P2Wa0»O12683 
P2W007-012693 
P2W0(»4)12693 
P2W009-O12693 
P2W010O12693 
P2W011-O12893 
P2W012-012693 
P2W013-012693 
P2W014012693 
P2W01S412693 
P2W01»O12693 
P2W017-012693 
P2W018412683 
P2W0194)12683 
P2W02O4)e2894 
P2W021-062894 
P2W022-062894 
P2W02»O62894 
P2W024-062894 
P2WQ2S062894 
P2W02»062894 
P2W027-062894 
P2W028-062894 
P3W001-100892 
P3W010-100682 
P3W011-091792 
P3W012-091792 
P3W013-081792 
P3W014-091792 
P3W01SO917g2 
P3W01frO91792 
P3W017.091792 
P3W01^0917g2 
P3W019«1792 
P3W02OO91782 
P3W021-0917g2 
P3W022-091792 
P3W023-091792 
P3W024^)91792 
P4W001110992 
P4W002110992 
P4W003110992 
P4W004110992 
P4W005110992 
P4W006110992 
P4W007110992 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Units 

mgAB 
•n0*B 
in0«S 
• "9 *0 
m f l t f l 
moncB 
mg/l« 
WQlko 
monqg 
mg/kg 
mo*g 
mgfl« 
mgntO 
mgn« 
mo*g 

mg*o 
mo*B 
mgAcO 

•ngrtW 
m g n « 

m g * g 

m g * s 
mgftg 

mg^o 
rngfltg 
mgflcg 
wgniQ 

mgniQ 

mgmg 
mg*g 
mg/kg 
mgnqg 
mgfl<8 
mgntg 
mgntg 
mgnqg 
mg*g 
ing*g 

mg^B 
n i9 *s 
mgncg 
mgfltg 
mo*g 
mgnqg 
mg/kg 
m g * g 
mgncg 
mgncg 
mgnig 

^ 8 

Sampia Typa 
wan cere 
Waa core 
W a l earn 
Walee ia 
Wa lce ia 
Waleere 
Wan cere 
WUeore 
W a l core 
W a l core 
Wall COM 
Waloera 
W a l cere 
Waloere 
WaOeore 
W a l earn 
Waleere 
Waleere 
Waleere 
Waleere 
Waleere 
Waleere 
Waloere 
Waleere 
W a l core 
Wan core 
W a l care 
Waleere 
Waleere 
Waleere 
W a l core 
Waleere 
W a l core 
Waleere 
W a l com 
Waleere 
W a l core 
W a l core 
Waleere 
Waleere 
Waleere 
W a l core 
Waleere 
W a l core 
W a l core 
W a l core 
W a l core 
W a l core 
Waleere 
Waleere 
W a l core 

ReauR 

2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

31 
2 U 
2 U 
3 
6 
5 
7 

l:\SEI054gWnaMMTAFlR1JU (WsBCor^ PBeeaon4 aMm2i4r 
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BUILOINO NO. 3 
RRST LEVEL 

W A U CORE SAMPLES 

P4wooei io9e2 
PSW001-111082 
PSW008-1110e2 
PSWOOa-111082 
PSW004-111082 
PSWOOS-111082 
P9W006-111082 
PSWa07-111082 
PSWOOe-111082 
PSW008-111082 
PSW010-111092 
P9M011-1110e2 
PSWD12-111082 
PSWD13-111092 
P5W014462493 
P^V01SOS2483 
PSW016462483 
PSW017-0624S3 
PSW018462493 
PSW0194)62593 
PSW020-062S93 
PSWQ31-062Se3 
P5W022-062493 
PSWQ234)62493 
PSW024O62493 
P9Ma2»«62493 
pswae&0624g3 
P»V027-062493 
PeW001062493 
P6W002052493 
P6W003052493 
P6W0040S2493 
P6W0OSO81793 
P6W006081793 
P6W007081793 
P6W006081793 
P6W009081793 
P6W010081793 
P6W011081793 
P6W012081793 
P8W013081793 
P6W014081793 
P6W01S0817g3 
P6W016081783 
P8W017081793 
P7W001-100793 
P7W002-100793 
P7W003-100793 
P7W004-100793 
P7W005-100793 
P7W006-100793 
P7V/007-100793 
P7Vira08-100793 
P7W009-100793 
P7W010-100793 
P7W011-100793 
P7W012.100793 
P7W013-100793 
P7W014-100793 
P7W015-100793 

Analyte 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Unite 
m0*g 
mgAg 
m o * s 

mg/kg 

mg* 8 
mg* 9 
mg/kg 
mg/kg 

m 0 * g 
m0*o 
m g * g 

mgrtiB 
m g * g 
rngfltg 
mgfltg 
mgntg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 

, mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mg*g 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mg/kg 
mgncg 
mgncg 
mgncg 
mgncg 

Sampia Typa 
Waleere 
Waleere 
wUeere 
waleere 
w a e e r e 
waleere 
wsleeca 
waleere 
wMIobre 
waleere 
waleere 
waleere 
waleere 
waloere 
w t f eere 
waloere 
wa l care 
waleere 
wal core 
waloere 
waloere 
waleere 
waleere 
wUcare 
waleere 
waloere 
wa l core 
waleere 
waleere 
Waleere 
Wa l core 
Wa l core 
Wa l care 
Waloere 
Wa l core 
Waleere 
W a c o r e 
Wa l core 
WaU care 
Wall core 
Wall core 
WaU core 
Wall core 
WaOcore 
Waleere 
Wa l care 
Waleere 
Waleere 
Wa l care 
Wa l care 
Wa l care 
Waleere 
Wal core 
Wan core 
Waleere 
Wal core 
Wall care 
WaU care 
Wall core 
Wall core 
WaU core 

Raaull 

6 
TX 

2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 
2U 
2U 
2 U 
2U 
2 U 
2 U 
2U 
2U 
2U 
2 U 
2U 
2U 
2U 
2U 
2 U 
2 U 
2 U 
2U 
2U 
2 U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2U 
2 U 
2 U 
2 U 
2 U 
2 U 
2U 
2U 
2U 
2U 
2U 
2 U 
2U 
2 U 
2U 
2 U 
2 U 
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BUILOING NO. 3 
RRST LEVEL 

WALL CORE SAMPLES 

Fraquancy ef Dalaftwn 
UMmwn Dateclad ConeaRtiatien (mg/kg) 
Itedmum Datacted Concentialiuii (mg/kg) 
Number el samples 

S a m p i a i u O T ^ a r l i ^ ^ y t e UnKa SamglaTjBj lRMidl 
8/112 

2 
730 
112 

Leg-normal Distribution 
Afitnmalie Mean 
Mean e( bl vatua 
Standard Daviitien el bl value 
H(0.95) 
95% UCL- Logneimal DIatributieo (mgrtcg) 

7.98 
0.168 
0774 
2.035 

1.85 

Eicpoaura Point Concanli ation (mg/ko) 1.8S 

P3W002-100892 
P3W003-100892 
P3W004-100e82 
P3W005-100882 
P3W006-100e92 
P3W007-100682 
P3W008-100892 
P3W009-100882 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

I ataas that have ainca baan tamadiatod 
Waleere 
WUcore 
Waleere 
wacore 
Waleere 
Waloere 
Wal core 
Waleere 

U - Undetaetad at quar«ilatien Emit presented; assumed to be present at ona-hair tha 
quantitaiien limit ior calculations. 

Eiqpoeure pobrt cancanti alien is lower ef maodmum detected eoncenliabon or 
95% upper confidenca limit (UCL). 
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BUILOING NO. 3 
FIRST LEVEL 

CaUNG WIPE SAMPLES 

Sampla Numbar 

P21B29-1A4362994 
P21B29-1B4)62984 
P21B29-1&062994 
P21B33-1A'ia2B92 
P21B33-1B-102882 
P21833-10-102882 
P21C31-1A4)62994 
P21C31-1B4)62984 
P21C31-1C4)62894 
P21C35-1A-ia2982 
P21035-1 B-102982 
P21C3S-1C-102992 
P21C37-1A-102992 
P21C37-1B-1C8992 
P21C37-1C-102992 
P21D28-1A062984 
P21D26-1B462994 
P21D28-1C-062994 
P21E30-1A062994 
P21E30-1BO62994 
P21E30-1C462994 
P21E36-1A-102992 
P21E36-1B-102992 
P21E36-1C-102992 
P21F32-1A-062994 
P21F32-1B462994 
P21F32-1C062994 
P21F34-1A.102992 
P21F34-1B-102992 
P21F34-1C-102992 
P2P001012693 
P2P002012693 
P2P003012693 
P2P004463094 
P4A22-1Ar061084 
P4A22-1BO61094 
P4A22-1C-051004 
P41B17-1A-050S94 
P41B17-1B4)506e4 
P41B17-1C-050694 
P41B20-1A450S94 
P41B20-1B-0S0594 
P41B20-1C-050594 
P41B26-1A-0S0594 
P41B2^1BOS0S94 
P41B26-1C-050594 
PS1A06-1A-0S0594 
PS1A08-1B4)S0594 
P51A08-1C-050594 
P51A12-1A4S1094 
P51A12-1B451094 
PS1A12-1C-051094 
PS1B06-1A4)31093 
P51B06-1BO31083 
PS1B06-1&O31093 
PS1B14-1A-0SO594 
PSI B l 4-1B-IYVYSM 
P51B14-1C-0S0594 
PS1E01-1A431093 
P51E01-1BO31093 

Analyta 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Unta 
tig/IOOem' 
W/IOOem' 
M/IOOcm' 
Iig/100em' 
Iig/100em' 
M/IOOem' 
l«n00en i ' 
M/IOOem* 
|i0/1OOem' 
lig/IOOem' 
lig/IOOem* 
pg/IOOem' 
|ig/100cm' 
pg/lOOem' 
Itg/IOOem* 
ug/IOOcm' 
)ig/100cm' 
|ig/100cm' 
Mg/100cm' 
Iig/100cm' 
pg/IOOcm' 
lig/IOOcm' 
pg/IOOcm' 
Iig/100cffl' 
M/IOOcm' 
|ig/100cm' 
tig/IOOcm' 
lig/IOOcm' 
pg/100em' 
lig/IOOcm' 
Mg/100cm' 
tig/IOOcm' 
pg/IOOcm' 
tig/IOOcm' 
pg/IOOcm' 
lig/IOOcm' 
pg/IOOcm' 
Hg/100cm' 
Mg/100cm' 
)ig/100em' 
lig/100cm' 
|ig/100cm' 
tig/IOOcm' 
|i0/1OOcm' 
Iig/100cm' 
fig/IOOcm' 
M/100cm' 
Mg/100cm' 
lig/100cm' 
pg/IOOem' 
lig/IOOcm' 
Mg/IOOcm' 
lig/IOOcm' 
lig/IOOcm' 
lig/IOOcm' 
iig/IOOcm' 
ug/IOOcm' 
M0/100cm' 
M/IOOcm' 
ng/lOOcm' 

sampte Typa 

SwabWva 
Swsb/Wipa 
Swat/Wlpa 

SMMOrVnpO 
Swabn/Vlpa 

SwabWVlpa 
SwabWipa 

Swabft/Wlpa 
SwabWVlpa 
Swab/Wipa 
SwabAAfipa 
Swab/Wipe 
Swab/W«)a 
Swab/Wipa 
Swab/Wfw 
Swab/Wipa 
SwabWipa 

Swab/Wipa 
Swab/Wipa 
Swmb/Wipa 
Svmb/Wipa 

Swab/W«)a 

Swob/Wlpa 
SvnbnMpa 
SwabnYfM 
Swab/W«ia 
SvMb/W«)a 
Swab/W^a 
Swab/Wipa 
Swab/Wipa 
Swab/Wipa 
SwabnVfw 
SwibfWipo 

SwabnYfia 
S w a b n v ^ 
SvMbnWpa 
Swabmipe 
Swabmipe 
Swabnv«ie 
SvMb/Wipe 
SwabW^M 
Svreb/Wfw 
SvmbWipa 
Swab/Wipa 
SwabWVipa 
SvrebW/ipe 
SvrebWVipa 
SwabWipe 
Swab/Wipa 
SwabWipa 

Raautta 

1 U 
1 U 

3 J 
2 U 
2 U 
2 U 
1 U 
1 U 
1 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
1 U 
1 U 

3.1 
1 U 
1 U 

2.7 
2 U 
4 
4 

4.1 
5.9 

1 U 
2 U 
4 
6 
2 U 
2 U 
2 U 

3.5 
1.3 
2.7 

24.2 
2.1 

1 U 
1 U 

111 
7.1 

13.7 
28.5 

1 U 
3.1 

1 U 
3.1 

15.9 
1 U 

15.9 
5.1 

2 U 
2 
3 
1 U 

1.1 
1 U 
2 U 
2 U 

t\SB>3S48aneNMTAFLR1 J(LS (CwlingWipe) 8/4m 214 PM 



BUILOING NO. 3 
FIRST LEVEL 

CEIUNG WIPE SAMPLES 

Somoia Numbar 

P91 £01-104191083 
PS1Eaa-1AO31083 
PS1E0MB4I31093 
PS1E02-1C4XS1003 
PS1G03-1A«31093 
P5ia03- iaO31083 
ps iG0S- i&O3iae3 
PSP001-111092 
P61C18-1A460884 
P61C18-164)60984 
PeiC18-1C-060994 
PeiC27-1A4)50594 
PeiC27-1B4)60584 
P61C27-1C-060S94 
P61D07-1A-112092 
P61007-1B-112092 
P61007-1C-112092 
PeiD10-1A450994 
P61D10-1&O50994 
P61D10-1CO50994 
P61D13-1A060994 
P61013-164)50994 
P61D13-1&O60994 
P61015-1A4)S0994 
P61D15-1&O50994 
P61D15-1C-060994 
P61O21-1AO60694 
P61D21-1B4)60S94 
P61021-1C-050594 
P61024-1 A4)60594 
P61024-1SO50594 
P61024-1C-O50S94 
1 W 1 1 * * ^ ^ i w vMArww ^ 
P61E06-1A-112092 
P61E06-1B-112092 
P61E06-1C-112092 
P61E12-1Ar060e94 
P61E12-1BO60894 
P61E12-1C460894 
P61E19-1A460594 
P61E19-1&O50594 
P61E19-1C-050594 
P61F04-1A-112092 
P61F04-1 B-112092 
P61F04-1C-112092 
P61F09-1A4)60994 
P61F09-16050894 
P61F09-1C4)50994 
P61F16-1A450994 
P61F18-1B4)50994 
P61F18-1C-050994 
P61F23-1A450S94 
P61F23-1B4)50S94 
P61F23-1&0S0594 
P61F26-1A4)50594 
P61F26-1B-050594 
P61F26-1C-050594 
P61G07-1A-122192 
P61G07-1B-122192 
P61G07-1C-122192 
P61G1O-1A-06O994 
P61G10-1B4)50994 
P61G10-1COS0994 
P61G13-1A-060994 

Analyte 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Unite 

M/100cm' 
M9/100em» 
H8/100em' 
M/100em' 
l i^ lOOem' 
M/100em* 
W/IOOem* 
M0/100em» 
pg/IOOem' 
M/IOOcm' 
Mg/100em» 
v^lOOem' 
W/I00em' 
tig/IOOem' 
MriOOem* 
MOriOOcm* 
M/100cm' 
Mg/IOOcm* 
Mg/I00cm* 
Mg/100cm' 
Mg/100cm' 
M0/1OOem' 
lig/IOOem' 
iig/IOOcm' 
|ig/100em' 
Mg/lOOem' 
lig/100em' 
iig/100em' 
tig/IOOcm' 
lig/100cm' 
MllOOetn* 
iig/100em' 
Mg/IOOcm' 
lig/100cm' 
lig/IOOem' 
Mg/100cm' 
Mg/100cm' 
Mg/IOOcm' 
Mg/100em' 
Mg/100em' 
Mg/100cm' 
ug/IOOcm' 
Mg/lOOem' 
Mg/I00cm» 
Mg/lOOcm' 
Mg/100cm' 
Mg/I00cm' 
Mg/i00em' 
pg/IOOcm' 
Mg/10Ocm' 
MO ÎOOcm' 
Mg/lOOcm' 
Mg/lOOcm' 
Mg/100cm' 
Mg/iOOcm' 
Mg/100em' 
pg/IOOcm' 
Mg/l00cm' 
Mg/100cm' 
ug/IOOem' 
Mg/100cm' 
Mg/i00cm' 
M0/100cm' 

Sampte Type 

SwabWVipa 
Swab/Wipa 
SwsbrVVipo 
SwabnMipa 

Swab/Wipa 
Sw^/Wipa 
Swab/W^a 
SwabWVlpa 

Swabn/Vipa 
Swabn/Vipa 
SwobAAfipa 
Svnab/W^a 
Swab/WsM 
Swabn/Vipa 
Swab/Wipa 
Swabn/Vva 

SwabA/Vipa 

Swabn/Vipa 
SwabW-^w 
Swafa/Wipa 
SwabnVfM 
SwabA/Vipa 

SwabAATipa 
SwabnVipa 
SvMbWipa 
Swabn/Vipa 
Swabnnripe 
SwabWVipe 
SwabWipa 
Swabn/Vipa 
SwabAATipa 
SwabA/Vipa 

svMbnnripa 
SviiabnAripa 
Swab/Wipa 

SwabWVipa 
Swabnnfipe 
Swab/Wipe 
Swab/Wipa 

SwabAAfipa 

SvnbAAripa 
Swab/Wipa 
SwabAMpa 
Swab/Wipa 
SwabAYipa 
Svnb/Wipe 
SwabA/Vipa 
Swab/Wipa 

RasuRs 

2 U 
2 U 
2 U 
2 
2 U 
2 
2 
2 U 
1 U 
1 U 

17.7 
2.4 
6.6 
3.7 

3 
2 
2 
1 U 
1 U 

34.9 
4.1 

14.1 
36.2 

1 U 
19.5 

29 
3.9 

1 U 
11.5 
11.6 
45.7 

1.4 
2 U 
2 U 
3 

5.8 
6.8 
5.9 
4.3 
4.2 

64.2 
2 U 
2 U 
3 
1 U 

30.4 
15.8 

4 
9.2 
97 

13.5 
8.8 

1 U 
1 U 
1 U 

11.8 
2 U 
2 U 
3 

2.2 
3 J 

5 
1 U 

l:\SBa54Sllnrt0ATAFUt1JCLS (Csan^Wipe) awBe2i4r 
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BUILOING NO. 3 
RRSTLEVEL 

CBUNG WIPE SAMPLES 

Sampte Numbar 

P61G13-1M50894 
P61O13'1C41S0884 
PeiG21-1A4)60S84 
PeiG21-1B4«1584 
P61G21-1&060684 
P61G2S-1A4)60684 
P61G26-164)60684 
P61G26-1C4)60SB4 
PeiH15-1Ara60884 
P81H15-1BOS0894 
P61H15-1C4)60984 
P61H18-1/UB0994 
P61H18-1BO50894 
P61H18-1C-0SO994 
P61H23-1AO505e4 
P61K23-16450594 
P61H23-1&060694 
P61J06-1A-122ig2 
P61J06-1B-122192 
P61J06-1C-122192 
P61J19-1A4I60594 
P61J19-1BO50594 
PeiJ19-1&0S0S94 
P61J2S-1A460594 

P61J25-1C4)60594 
PeiK05-1A-122192 
P61K05-1B-122192 
P61K05-1C-122192 
P61K09-1A4S0994 
P61K09-164)60994 
P61K09-1C-050994 
P61K12-1A450994 
P61K12-1B4S0994 
P61K12-1C-060994 
P61K17-1A4)60894 
P61K17-1B450994 
PeiK17-1C-050994 
P61K22-1A4)60594 
P61K22-1B4S0S94 
P61K22-1C4>50594 
P6P001-061893 
P6P002-081893 
P6P003-061893 
P6P004-061893 
P71G29-1A4>51994 
P71G29-1B051994 
P71G29-1C-051994 
P71G32-1A451994 
P71G32-16-051994 
P71G32-1C451994 
P71J30-1A451994 
P71J30-16051994 
P71J30-1C-051994 
P71K28-1A-051994 
P71K28-1B4IS1694 
P71K28-1C-051994 
P7P001-100793 

Analyte 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Un«a 

MQ'IOOcm' 
M/IOOcm* 
HO/IOOem' 
M/IOOem' 
MO/IOOcm" 
M/IOOcm' 
I^IOOem* 
MoriOOem* 
MB/IOOem* 
Mg/100cm' 
MB/IOOcm' 
M/100em' 
MO/IOOem' 
Mg/100cm' 
M/IOOem' 
Mfl/IOOem' 
M0/100em' 
MO/IOOcm* 
MO/IOOem' 
Mg/100cm' 
M0/100cm' 
MO/IOOem' 
M^IOOcm' 
MO/IOOcm' 
MOTIOOcm' 
MO'lOOcm' 
M0/100em' 
Mg/100cm' 
Mg/I00cm' 
Mg/100cm' 
M0/100cm' 
M^IOOcm' 
M0/100cm' 
M0/100em' 
M0/100cm'-
M0/100cm' 
M0/100cm' 
Mg/100cm' 
Mg/IOOem' 
Mg/100cm' 
Mg/100cm' 
M0/100em' 
M0/100cm' 
Mg/100cm' 
M0/100cm' 
Mg/100cm' 
Mg/100cm' 
Mg/100cm' 
Mg/100cm' 
Mg/100em' 
M0/100cm' 
M0/100cm' 
Mfl/IOOcm' 
Mg/100em' 
Mg/100cm' 
M0/100em' 
ug/IOOem' 
M0/100cm' 

Sampte Typa 

SwabWipa 

SwabAWlpa 

Swab/Wipa 
SwabWva 
SwabAATipa 
SwabWVipa 
SwabAMpa 
Swab/WsM 
SwabA/Vipa 
Swab/W«ia 
Swsb/Wipe 
SwabAMipa 

SwabAIVipe 
SwabA/Vipa 
SuMbAMipa 
SwabAKTipa 
SwabAMpa 
S«Mb/Wipa 
SuMbflTfitM 
Swab/Wva 
Svrab/Wipa 
Sv»bAN-ipe 
SwoblWipa 
Swab/Wipa 
Swab/W«M 
Swab/Wipe 
SwabAAfipe 
Swab/Wve 
SvMbAVipa 
SwnbAAfipa 
SwabAATipa 
SwabAVipa 
SwabAVva 
SwBbAWpa 
SwabAATipa 
SwabAVipa 
SwabW«ie 

SwabAN-^a 
Swab/W«)e 
Swab/Wpe 
Svreb/W«>e 
SvrebAWpe 
SwabAVipe 
SwabWipe 
SwabAATipa 
Svnb/Wpe 
Cu jKKAA/mA 
ovnorn^fO 
SwafaAAflpa 
Swab/Wipa 

Rasulte 

4.4 
3 8 J 

6 
1 U 

27.8 
1 U 
1 U 

9.6 
1 U 

27.9 
37.1 

1 U 
5.6 

56.1 
33.3 
88.3 

1.2 
2 U 
2 U 
2 
7 

12.6 
10.7 

1 U 
13.2 

1 U 
2 U 
2 U 
2 U 
1 U 
1 U 

1.9 
1 U 

1.5 
11.3 
12.6 

1 U 
38 

10.6 
1 U 
1 U 
2 U 
2 U 
2 U 
2 U 
1 U 
1 U 

1.7 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

2.4 
2 U 

t\SE0354a(<nM>ATAFLR1Ja.S (Caiintf/l/ipe) a/4«e 214 PM 



BUILOING NO. 3 
FIRST LEVEL 

CBLING WIPE SAMPLES 

Mbwnum Ceneantiatien Datacted (Mg/100 cm') 
Madmum ConoentrMion Dataetad (MQ/I 00 cm') 
Madmum Caneanliaben Dataetad (MO'em') 
Numbar cf Samplea 

Unite SamEJaJTypal Rasulte 

92/181 
1.1 

111 
1.11 
181 

Loanomial Statistfeal Distribution 
wanmaac aNan 
Mean ef kl values 
Standard Oeviaiion of bl values 
H(.95) 
95%UCL - Lognonnal Distribution (MO/100 cm') 
95%UCL - Lognonnal Distribution biglcm*) 

7.5 
0.80 

1.449 
2.713 
8.529 
0085 

Point Coneantralion (|ig/em') 0.086 

U • Undetected at quantllatien Emit praaanted: assumed to ba present at one-half the 
c|uantftatien Enat fbr calculations. 

Ei^oaure point eoncantralion b loMwr of maximum detected eenoentiation or 
95% upper coiMenea Emit (UCL). 

tlSB»548nnM)iAT/UlR1 JCLS (C(ilin(fVVip*) flMm 214 PM 



BUILDING NO. 3 
FIRST LEVEL 

CEIUNG CORE SAMPLES 

P 2 1 B 2 » - 2 A P 1 Q 2 8 9 2 ' ~ ' 

P21B3»-2A.102892 
P21B38-2A-iaa982 
P21B41.2A-102982 
P21C31-2Ar102882 
P21C3UA-1028e2 
P21C37-2A-ia2868 
P21C42-2A-102892 
P21O28-2A-102892 
P21039-2A-ia2982 
P21E302A-1Q2882 
P21E36-2A-102992 
P21F32-2A-102892 
P21F34-2A-102992 
PS1G34-2A-101692 
P31G37-2A-10ie92 
P31H39-2A-10ie92 
P31J37-2A-10ie82 
P31J42-2A-101682 
P31K35-2A-101892 
P3GTY01-120392 
P3GTY02-120392 
P41A22-2A-111192 
P41B17-2A-111182 
P41B20-2A-111192 
P41B26-2A-111192 
PS1A08-2A-111192 
PS1A12-2A-111192 
PS1B06-2A4>31093 
PS1B14-2A-111192 
P51E01-2Ar031093 
P51E02-2A4)31093 
P51G03-2A431093 
P61C18-2A-112082 
P61C27-2A-111992 
PSI D07-2A-112092 
P61010-2A-112092 
P61013-2A-112092 
P61015-2A^112092 
P61021-2A-111992 
P61024-2A-111992 
P61E06-2A-112092 
P61E12-2A-112092 
P61E19-2A-111992 
P61F04-2A-112002 
P61F^)9-2A-112092 
P61F18-2A-111992 
P61F23-2A-111992 
P61F26-2A-111992 
P61G07-2A-122192 
P61G10-2A-122192 
P61U13-2A-122192 
P61G21-2A-121892 
P61G26-2A-121892 
P61H15-2A-122192 
P61H18-2A-122192 
P61H23-2A.121892 
P61J06-2A-122192 
P61J19-2A-121892 
P61J25-2A-121892 
P61K05-2A-122192 
P61K09-2A-122192 
P61K12-2A-122192 
P61K17-2A-122192 
P61K22-2A-121892 
P71G29-2A4)92493 

mgAfl 
mgngg 
mgntg 

m8*9 
mgAgg 
mgn« 
mgms 
mgncg 
mgAtg 
mgn« 

mgncg 
mgncg 
mg/kg 
mgncg 
mgncg 
mgncg 
mgncg 

mgncg 
mgncg 
mgnig 
mgAig 
mgntg 
mgAcg 
mgn« 
mgn« 
mgncg 
mgncg 
mgn« 
mgn« 
mgAcg 
mgncg 
mgncg 
mgncg 
mgncg 
mgAcg 
mgAcg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgAcg 
mgAg 
mg*B 
mgncg 
mgncg 
mgncg 
mgAcg 
mgncg 
mgAcg 
mgncg 
mgncg 
mg/kg 
mgrtcg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
mgncg 
morteg 

Sampte Typa 

ea««eore 
eeang care 
eaBngcere 
esBngcere 
ceSngeere 
caAng care 
eeOngeere 
eeSngoere 
ceSng care 
esBngcore 
csBngeere 
caifing care 
eauaig core 
eefing oere 
oeSngoere 
cafing cere 
eeSngoere 
eeOngcore 
caJEngcore 
caifing oere 
ceding core 
caifing core 
ceifingcere 
caifing core 
ceiling core 
celingeore 
calling core 
caiBngcara 
caNng oere 
caifing core 
caifing oere 
ealingeera 
caifing core 
caUingcare 
ceifingcere 
ceiling core 
ceaSngcore 
cailingoore 
ceiling cere 
caUingeore 
caUingcore 
ceiling core 
caUingcore 
caUingeore 
ceiling core 
caifing core 
ceiling core 
ceUingcere 
ceifingcere 
caifing core 
caUingcore 
caUingeore 
caUingcore 
cailingoore 
ceiling core 
ceding core 
caUingcore 
ceding care 
ceiling core 
caUingcore 
ceiling core 
ceifingcere 
ceiling core 
ceiling core 
ceifingcere 
ceiling core 

RaauR 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
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BUIUXNG NO. 3 
RRSTLEVEL 

CEIUNG CORE SAMPLES 

Sampte T 

Mbiimum Cancai^ralion Detected (mgn<g) 
Maaraum CunuaMiMiun Dataetad Qwg/lq) 
Aittimslie Mean Ceneanlnlien (mgntg) 
Numbar cf Samples 

ceifingcere 
ealingcere 
caiBiig cere 

LeonemMl Statiatical DiatribUien 
Mean ef ta vahias 
Standard Ocwtalion of bl vshtas 
H(.95) 
95»UCL - Legnemial Distributien (mgncg) 

E » o s i a j ^ o i n t C o n M n ^ ^ e n j i ^ A g ) 

U <• Undetected at quantitation Emit prasantad; assumed to be 
qiMftfitation finnlt for calculatiens. 

Ei^esure point concentiation is lower ef maximum detected 
96% upper eenlldanea Emi (UCL). 

fc\SBaS4gVlnaMMT/kFLR1 JOS (C«lins Con) M m 214 PM 



APPENDKC 
ANALYTICAL DATA FOR BUILDING NO. 3 

SECOND LEVEL 



BUILDING NO. 3 
SECOND LEVEL 

FLOOR CORE SAMPLES 

Sampte Number 

P1Z1A«S29e2 
P1Z16452882 
P1Z1C462992 
P1Z2A442993 
P1Z2B4)42993 
P1Z2C442993 
P1Z3A442g93 
P1Z3B442993 

PZ41A460182 
P1Z4B4e0182 
P1Z4C4e0192 

P1Z5B472282 
PZ51C472292 , 
P1Z6A4M2983 
P1Z6B-042993 
P1Z6C4429e3 
P1Z7A-1006g2 
P1Z7B-100692 
P1Z7C-100682 
P1Z8A44299S 
P1Z8&442983 
P1Z8C-042983 
P1Z9A472292 
P1Z9B472292 
P1Z9C472292 
P1Z1QA482192 
P1Z10B482192 
P1Z10C462192 
P1Z11A462192 
P1Z11B482192 
P1Z11C-082192 
P1Z12A482192 
P1Z12B4)62192 
P1Z12C482192 
P1Z13A482792 
P1Z13B482792 
P1Z13C482792 
P1Z14A462792 
P1Z146462792 
P1Z14C462792 
P1Z1SM)82782 
P1Z15B482792 
P1Z1SC-082792 
P1Zl6A4827g2 
P1Z18B482782 
P1Z16C-062792 
P1Z17A4)82792 
P1Z17B-062792 
P1Z17C482792 
P1Z18A-082792 
P1Z18B-062792 
P1Z18C48Z792 
P1Z1SA462792 
P1Z19e482792 
P1Z19C482792 

Analyte 

PCB 
PCBasAroeier-1248 
PCB 
PCB8sAiocter-1248 
PCBasAredor-1248 
PCBasAraeier-1248 
PC8aaAiaeier-1248 
PCBa8Areeter-1248 
PCB8sAreelor-1248 

pce 
pce 
pce 
PCB 
PCB 
PCBasA(oeler-1248 
PCBasAracior-1248 
PC6 as Areder 1248/1254 
PCeasAreckir-1248 
PCBasArecler^1248 
PCBasAiocior-1248 
PCB8sAreck)r-1248 
PCB aa Areder 1248/1254 
PCB as Areder 1248/1254 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Unite 

mgntg 
mgncg 
mgnig 
mgncg 
mgrttg 
mgntg 
mg*g 
mgntg 
mgntg 
mglkg 
mgntg 
mgmg 
mgntg 
mg*g 
mgncg 
mgntg 
mgntg 
mgnig 
mgncg 

mg*8 
mgncg 
mgncg 
mgncg 
mgntg 
mgncg 
mgncg 
mgrtcg 
mgrtcg 

mgrtcg 
mgrtcg 
nngrtcg 
mgrtig 
mgrtcg 
mgrtig 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtig 
mgrtcg 
mgrtcg 
mgrtcg 
mg/kg 
mgrtcg 
mgrtcg 
mgmg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 

^ j ; ! 2 5 S — 

SanpteTVpe 

leereere 
Oeereare 
ieereen 
Ileereere 
fleer eon 
fleer ean 
fleer eon 
•oereen 
fleer eon 
fleer een 
floor com 
fleer een 
floor een 
fleer can 
fleer een 

floor cere 
fleer eere 
floor core 
fleer core 
floor eere 
floor oere 
floor eere 
fleer een 
floor een 
fleer een 
floor cere 
fleer cere 
floor oere 
floor eere 
fleer cere 
fleer eere 
fleer cere 
floor core 
floor core 
floor core 
floor core 
floor core 
floor core 
floor core 
fleer care 
floor eere 
fleer eere 
floor oere 
fleer eere 
floor eere 
floor core 
fleer cere 
floor care 
floor core 
floor eere 
floor oere 
floor cere 
floor eere 
floor eere 
floor core 
floor eere 

RasuRa 

2 U 
2 
2 U 

17 
7 

12 
27 
27 
32 

2 U 
2 U 
2 U 
2 U 
2 U 
3 
6 

15 
2 
6 
7 
5 

18 
20 
11 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U . 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
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BUILOING NO. 3 
SECOND LEVEL 

FLOOR CORE SAMPLES 

Numbar 

Numbar ef Samptei 

MMmum Concanlratien Dataetad 
Maamure Cencaiilialiun Dalaeted 

Unite Sampte Typa 

57 
17/57 

2 
32 

Loanennal Statiatical DtehOxition 
Aritfvnetlc Moan 
Maancfbivaluas 
Standard Davtatten ef bl vahies 
H(.95) 
95%UCL - Lognonnal Distrttution 

4.51 
0.67 

1.133 
2.43 
5.34 

Expeaura Point Concentration (mgncg) 6.34 

AddMond Oate Points 

Sample Number 

P1EL005462994 

U • Undstectad at quantltatien Emit presented; assumed to ba present at 1/2 tha quantitation Emit for caleulafions. 
Expeaura point eoncantiaUon is lower of either the maximum detected coneaitfratien 

er tha 95% upper eonfidenea Emit (UCL 

l:«e0354a«raiOAT/^FlIt2XL5IFIoaiCoral P*gB2al8 «wge 217 PM 



BUILDING NO.3 
SECOND LEVEL 

VERTICAL CORE SAMPLES 

P1W001-100182 
P1\M00M00192 
P1W003'100182 
P1VV004.10019S 
P1W006^100192 
P1VV0C6-100192 
P1W007-100192 
P1W006-100182 
P1WOC&460092 
P1W010-100182 
P1W011-100192 
P1W012^100182 
P1W013-100192 
P1VV014.100182 
P1W015-100102 
P1W016-100182 
P1VV017^100192 
P1W018-100182 
P1W019-100192 
P1W020-100ia2 
P1W021-100192 
P1W022-100192 
P1W023.100192 
P1W024-100192 
P1W02&-100182 
P1W026-100192 
P1VVQ27-100e92 
P1VV028-100692 
P1W029-100692 
P1VV030-100692 
P1W031-100682 
P1W032-100e92 
P1W033-100692 
P1W034^100602 
P1VV035-1fl0f»7 
P1W036-100e92 
P1W037-100682 
P1W038-100692 
P1W038-1006g2 
P1W040-100692 
P1W041-100692 
P1VV042-081892 
P1VV043-061892 
P1W044-08ia92 
P1W04&081692 
P1W04&461892 
P1W047-08ie82 
P1W048-100692 
P1W048-100792 
P I W050-100792 
P1W051-100792 
P1VV052-100792 
P1W053-100792 
P1WOS4-100792 
P1W055-100792 
P1W056-100792 
P1VV057-100792 

Number of samples 
Frequency of deled 

Analy la 

PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

ion 

Untts 

mflr tq 
WQikQ 
mfl/lQ 
mfl/kQ 

mfl/hB 
mflr tq 
mQiko 
mglkg 
mgnto 
mflrttg 
tTQlkO 

mgrttg 
mglka 
mQlkg 
mQlkg 
mfl/lQ 

mflrtto 
mgrtcB 
mgntfl 
mgnqg 
mg/kg 
mg/kQ 
mg/kg 
mgrtcg 
mgncg 
mgrtcg 
mgrtcg 
mgrttg 
mglkg 
mgrttg 
mgrttg 
m g n q 
mg/ltg 
mgrtcg 
molkg 
mglkg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrttg 

mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrttg 
mgrtcg 

Sampte Type 

was core 
wa loe re 
waflcorc 
w a l cere 
waOoore 
w a l com 
w a l core 
w a l core 
w a l core 
w a l core 
wa leere 
wa loe re 
w a l core 
wa leere 
waf lcom 
w a l core 
wa loere 
wa loere 
wa leere 
w a l core 
w a l core 
w a l core 
w a l core 
w a l core 
w a l core 
w a l core 
w a l core 
w a l core 
w a l core 
waUcore 
waDcore 
wa leere 
wa leere 
w a l core 
wa leere 
waf lcom 
w a l core 
waOoore 
wall core 
w a l core 
wan core 
w a l core 
wa leere 
w a l core 
w a l core 
w a l core 
w a l core 
wa loere 
w a l core 
wan core 
waOcore 
wall core 
wa leere 
wa leere 
watt core 
watt core 
waUcore 

R — 

2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

57 
0157 
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BUILDING NO. 3 
SECOND LEVEL 

\«RTICAL WIPE SAMPLES 

Picooi4i6iaae 
P1C0IB4)6109Q 
P1CaOM61092 
P1C0044)6iae2 
picoosoeiogs 
picoo»4)6iagB 

jpicoogoTooie 
k>1C01M709BQ 
b>icoii4)7ogg3 
p>1C012-07aGa2 
piC01»461792 
piC014«ei792 
p>1C01S4)617g2 
b>icoi»«ei7g2 
P1C0174ei792 
P1C01Mei792 
P1C01»Oei782 
P1Ca2IM)81792 
P1CO21-0ei792 
p>1C022-0ei792 
picQ2»<)ei7a2 
P1C024«1792 
P1Ca25«1792 
P1CQ2MB17g2 
P1C027-061792 
Pica28«ei7a2 
i>ica2M8i7a2 
P1C03M61792 
P1D001461062 
b>10aQ246ia62 
p i 0003461092 
P1B)O1461092 
piEoa2-oeioe2 
P1EL001461192 
P1ELQa2-062994 
P1EL0O4O629M 
P1PVV(X)1-102192 
P1PVm02-1(Q1SS 
P1PW003-ia2192 
b>ipvvoo4.ia2ia2 
piPVV005.ia2192 
P1PVV0O6.1O2192 
k>iPwao7-ia2ig2 
b>ipvvixie-ia2i92 
p>1PVV009.102192 
k>1VVO001461092 
piVVD0Q2461092 
b>1WD0034)7ae92 
b>1WCI004O61792 
b>1WD00>«ei792 1 

1 AneMi 

PCS 
1 PCS 

PCB 
PCS 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCB 
PCB 

P<:8aeARX*)r. l254 
PCB 
PCB 
PCB 
PCB 
PCB 
PCS 
PCS 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 
PCB 

Mumber a( safflplas 
biaqueney of Detection 

Maaman coneenbabon detected b«/1X cm*) 
Madmum coneenbabon detected Wan*) 

Loanormai StiUstfc:*! DMrlbutlon 
Meanafhvalue 
Glandvd deviabon o( m value 
k) .9e) 
BS% Upper OmAdence Lima 04/100 cm>) 
95% Upper confidence Limit (ud/cffl') 

Unite 

M/IQOcm' 
M/IOOcm' 
M9/100cm' 
M/IOOcm* 
>«nOOcm' 
lig/IOOom' 
M/IOOem' 
M/IOOcm' 
MO/lCOon' 
M/100cm> 
M/IOOom' 
MnOOcffl ' 
M/IOOcm* 
M/IOOcm' 
Mg/IOQEm' 
Mg/IOOon' 
M/100em' 
M^^00e^f 
Mg/100cm' 
M9/100cm' 
l«/1C0cm' 
| ig/100an' 
pg/IOOcm' 
Mg/I00cm' 
ng/iCOcm' 
M9/100cm' 
M/100cm' 
»«M00ai i ' 
Ml^00em' 
M/IOOcm' 
MO/IOOcm' 
HO/IOOcm' 
|ig/100em' 
Mg/IOOcm' 
M8/100cm' 
HO/100cm' 
M/M30an' 
H0/100cm' 
M/lOOem' 
l« /100cm' 
MO/IOOem' 
Hg/lOOem' 
lig/100cm' 
(«/ lOOan' 
MO/IOOcm' 
Mg/IOOon' 
MO/IOCXan' 
Mg/100cm' 
M0/100cm' 
M0/ia0cm' 
M0/100on» 
MO/l00cm» 

SampleTVpa 

T> iisiiBftlhia 
aMsyvTvB T l i M l i r t f t l h ^ 

SMeb/Wipe 
SiMbAAApo 
dMob^v^Apo 
SMBbWVipa 
ftiMlirtflfh^ 

SMBbAWipe 
SanbWVipe 
SMfabWVipa 
SMobAWipe 
SiMbWVipe 
SwabAVva 
Sunb/Wipe 
SxabAWpe 
dMbAnnpO 
SMabWVipe 
SMobAMpe 
SMab/Wipe 
SuMb/Wipe 
SwabWVipe 
Si«Bb/Wipe 
SwabWipe 
SwabWVfie 
SambWVipe 
SwabWipe 
SwabMVipe 
SwabWipe 
Si«abWVipe 
SwabAVve 
Swab/Wipe 
SwabM/ipc 
SwabflWipe 
Swab/Wipe 
SwabWipe 
SwabAA/ipe 
SwabWipe 
SwabAWpe 
SwebWipe 
SwebWipe 
SwabAWipe 
SwabAWipe 
SoabM^ie 
SnabMUt 
SwabAWipe 
SwabWipe 
9wabA/V«)e 
SwabMifipe 
SwabAATipe 
SwabAA/ipe 
SwabAATipe 

RasuR 

2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
1 U 

55 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 1 

52 
1/52 
55 
55 

0.055 
0.0106 

0.0195 
0.2569 

1.761 
1.1 

0 011 

0.011 

U « Undetected at quantitation limit preserted. assuned to be present at 112 quanblatnn (imit Ibr cakaiabons. 
B^oeiR pomt eoneentiation is lower of either the masmum detected concentiation 

<x tha V5% upper ocvASenoe Iim4 (UCL 
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BUILDING NO. 3 
SECOND LEVEL 

CEIUNG WIPE SAMPLES 

P12A13-1A431694 
P12A13-1»431694 
•12A13-1C-031684 
P12A20-1A481684 
P12A20-1B481684 
P12A20.1C-031684 
P12A24.1A481884 
P12A24-1B431684 
P12A24-1C-031684 
P12A32-1A461094 
P12A32-1B461094 
P12A32-1C-061094 
P12B10-1/M»1694 
P12B10-1B431884 
P12B10-1C-031694 
P12815-1A431694 
P12B15-16431694 
P12B15.1C431684 
P12B25-1A431694 
P12B25-1B431684 
P12B25-1C431694 
P12B28-1A461094 
P12B28-1B4S1094 
P12B28-1C-051094 
P12B31-1A451084 
PI 2B31-16451094 
P12B31-1C-051094 
P12B36-1A-101392 
P12B36-1B-101392 
P12B36-1C-101392 
P12C11-1A431684 
P12C11-16431684 
P12C11-1C-031694 
P12C22-1A431694 
P12C22-1B431694 
P12C22-1C4)31694 
P12C26-1A431684 
P12C26-1B431694 
P12C26-1C-031694 
P12C33-1A.101392 
P12C33-1B-101392 
P12C33-1C-101392 
P12C41-1A-101492 
P12C41-1B-101492 
P12C41-1C-101492 
P1200&-1A431694 
P12D06-1B431S94 
P12D0e-1C-O31684 
P12D09-1A431694 
PI 2D09-16431694 
P12D09-1C-031694 
P12D12-1A-031694 
P12D12-1B431694 
P12D12-1C431S94 
P12D16-1A431694 
P12016-1B431694 
P12016-1C-031694 
P12018-1A431694 
P12D18-1B431694 
P12D18-1C-03ie94 
P12D27-1A431694 
P12027-1&431694 
PI 2027-10-031694 

Unite 

pgnooem' 
vtncocnf 
M/IOOcm* 
MflnOOem' 
uenoocm* 
HOnOOem* 
l ^ lOOem' 
MO'lOOem' 
MO/100em» 
MMOOom' 
M/IOOem' 
HO/IOOem' 
Mg/100em' 
M/100em' 
MO/100em» 
M8/100em' 
W/IOOem' 
MO/IOOcm' 
Mg/I00em' 
M8/100em' 
ug/IOOem' 
M/100em' 
Mg/lOOem' 
MO/100em' 
MO'lOOcm' 
Mg/100cm' 
MO/100cm» 
M/100em' 
l«/100em' 
MO/IOOem' 
MO/IOOcm' 
MO/IOOem' 
MO/IOOem' 
M/IOOem' 
Mg/100cm' 
M0/100em» 
MO/IOOcm' 
M0/100cm' 
MS/IOOem' 
Mg/100cm' 
MO/IOOem' 
MO/IOOem' 
Mg/100cm' 
M8/100em' 
M0/100em' 
M/100em' 
W/100em' 
M9/100em' 
Mg/100em' 
Mg/100cm' 
Mg/100em' 
Mg/100cm' 
MO/IOOem' 
MO/IOOcm' 
Mg/100cm' 
Mg/100cm' 
MP/IOOcm' 
MO/IOOcm' 
Mg/100cm' 
MO/IOOcm' III 

Sampte Typa 

Swab/W9o 
SwabAMipa 
Swab/Wva 
Swab/Wipa 
SwabAAfipe 

SvmbAATva 
SwsbAATva 
SwabAArtpa 
Swab/WsM 
Swab/W^ia 
Swab/W^a 
Swab/Wipa 
S¥nb/Wipa 
Svnh/Wipe 
Swab/Wva 
Swab/Wva 
Swab/Wipa 
Swab/W^a 
Swab/Wipe 
SwabnVipa 
SwobAMpa 
Svrab/Wipa 
Svrab/Wlpa 

SwabAATva 
Swab/Wsia 
Swab/Wva 
SvrabAAfipa 
Svrab/Wipa 
SwabAAT^a 
SwabAATipa 
Swab/Wipa 
SwabAArtpa 
Svnb/Wipa 
Swab/Wva 
Swab/Wipa 
Svnb/Wva 
Svnb^Vipa 
Swab^Vipa 
Swab/Wipa 
Swab/Wipa 

III 

SvrabA^-ipa 
Svrab/Wipa 
Svrab/Wipa 
SwabAATva 
Svrab^V^a 
SvrabAATipa 

RaauR 

1 U 
1 U 
1 U 
1 U 

I A 
2.3 

tt7 
45.3 

2.4 
2 
4 
1 U 
1 U 

8 3 
3.8 

1 U 
7 2 

13.7 

I J 
8.5 

1 U 
I S 

1 u 
7.7 
I J 
5.7 
8.3 

2 U 
2 U 
5 
1 U 
1 U 

9.3 
1 U 

67 
1.8 

11.2 
413 

3.4 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
1 U 
1 U 

2 3 
1 U 

7.9 
12.4 

1 U 
7.9 

14.5 
3 

10.7 
4.2 

1 U 
11.4 
18.5 
3.5 

14.9 
1 U 
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BUILOING NO. 3 
SECOND LEVEL 

CEIUNG WIPE SAMPLES 

Sampte Numbar 

P12O3O-1A4S10e4 
P12O30-1B461094 
P12030-1C4S1094 
P12035-1A-101382 
P1203S'16-101382 
P12O38.1C-1013e2 
P12O38-1A-101482 
P12038-18-101482 
>12008-1C-101492 
>12Oa-1A-101492 

P12O42-1B-101492 
P120a-tC-101492 
P12E20-1A43ie94 
P12E20-1B4ai964 
P12E20-1C431694 
P12F13-1A431694 
P12F13-1B431694 
P12F13-1C431694 
P12F16-1A431694 
P12F16-16431694 
P12F16-1C-e3ie94 
P12F18-1A-03ie94 
P12F18.1B-031694 
P12F18-1C-031694 
P12F22-1A431684 
P12F22-16-031694 
P12F22-1C431694 
P12F29-1A451084 
P12F29-1B451094 
P12F29-1C461094 
P12F34.1A.101392 
P12F34-1B-101392 
P12F34-1C-101392 
P12G28-1A451094 
PI 2628-16-051084 
P12G28-1C451094 
P12G32-1A451094 
P12G32-1B4S1094 
P12(»2-1C-051094 

P12G37-1A-101492 
PI 2037-16-101492 
P12G37-1C-101492 
P12G39-1A-101492 
PI 2639-16-101492 
P12G39-1C-101492 
P12K29-1A451094 
P12K29-1B451094 
P12H29-1C4S1094 
P12H36-1A-101392 
P12K36-1B-101392 
P12H36-1C-101392 
P12J33-1A-101392 
P12J33-1B-101382 
P12J33-1C-101392 
P12J38-1A-101492 
P12J38-1B-101492 
P12J38.1C-101492 
P12J42-1A-101492 
P12J42-1B-101492 
P12J42-1C-101492 
P12K31-1A-051094 
P12K31-16451094 
P12K31-1C451094 

MnOOem' 
MO/IOOem' 
M0/100em' 
Mg/IOOcm' 
MgrtOOcm» 
MgnoOem' 
M/IOOcnr* 
M^IOOcm' 
MO/l00em» 
MO/IOOem' 
MTIOOem' 
MO/IOOem' 
Mg/lOOem' 
WMOOcm' 
M0/100em» 
Mg/I00em' 
Mg/lOOcm' 
MP/IOOcm' 
Mg/IOOem' 
Mg/100em' 
MO«00em' 
Mg/IOOcm' 
MO/IOOcm' 
MO/IOOem' 
MO/IOOem' 
Mg/100em' 
M0/100em» 
MO/IOOem' 
Mg/100em' 
MP/IOOcm' 
Mg/I00cm' 
Mg/100em' 
MOnOOem' 
Mg/100em' 
Mg/l00cm' 
M0/I00em' 
Mg/100cm' 
Mg/100cm' 
M0/I00em' 
Mg/lOOem' 
MO/IOOcm' 
Mg/100cm' 
Mg/lOOcm' 
Mg/lOOem' 
Mg/100em' 
Mg/100em' 
Mg/100cm' 
M9/i00cm' 
Mg/100em' 
Mg/100cm' 
MO/IOOcm' 
M0/I00cm' 
Mg/I00em' 
M0/100cm' 
Mg/I00cm' 
Mg/100cm' 
M0/100cm' 
Mg/100cm' 
Mg/I00em' 
M0/100cm' 
Mg/1(X)cm' 
Mg/100cm' 
Mg/100cm' 

•- ' • ,7;- i r :» 

Svrata/Wlpa 

Svrata/Wipa 
SwabAATqia 

SwsWWipa 
»wabAAfipa 

Sw^MTipa 
Swab/Wipa 

SwabWVipa 
SwafaWVipa 
SwabAATva 

SwahAATva 
Swab/W^a 
SvrabWipa 
SvrabAVva 
Svrab/W^a 
SwabAATipa 
Svrab/Wlpa 
SvraWWva 
SwabMVva 
Swab/Wva 
Swab/Wye 
SwabWVipe 
SvrabAATve 
Svrab/Wipa 
SvrabAATipa 
SwabAWipa 
SwabAATfia 
Svrab/Wipa 
Swab/Wipa 
SvrabAAnpe 
SwabWipa 
SwabAWpa 
Svrab/Wipa 
SwabAARpa 
SvrabA/Vipa 
SvrabWVipa 
SwabAATipa 
SvrabAATvw 
SwabAATipa 
Sw^WVipa 
Swab/Wipe 
SwabAATipa 
SwabWVipa 
SvrabAATipe 
SvrabWVipa 
SwabAWipe 
SyrabAAApe 
SwabAATipa 
Swah/Wipa 
SvrabAATipe 
SwabA/Vipa 
SvrabAATipa 
SwabAVipa 
SvrabWipe 
SwabA/Vipa 
Svrab/Wipa 

RasuR 

1 U 
1 U 
5 
2 U 
2 U 
3 
2 U 
2 U 
4 
2 U 
2 U 
2 U 

23 
4.8 

103 
1 U 

166 
108.1 

1 U 
3 

9.7 
6.9 
4.7 

23.2 
1.2 

24.4 
1 U 
1 U 
1 U 
1 U 
2 U 
2 U 
2 U 
4 U 
1 U 
1 U 
1 U 
1 U 
1 U 
2 U 
2U 
2 U 
2 U 
2 U 
2 U 
1 U 
1 U 
1 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 
2 U 
2 U 
2U 
2 U 
1 U 
1 U 
1 U 
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SUILOING NO. 3 
8ECOND LEVEL 

CaUNG WIPE SAMPLES 

Frequency ef Dataetien 
Minimum Coneanbation Dataetad (Mg/100 cm*) 
Madmum Concantralion Datacted (Mg/100 em*) 
Madmum Cuncaiibalien Detected (Mg/cm^ 
Arflhmetic Mean Conuenliatiuii Oig/cm*) 
Numbar dSampla i 

Number m.^^,: ."\ i ' . ."m RaauR 

1.2 
108.1 
1.081 
0.055 

126 
Loanermd Statistical Diatributkm 

e f ta i 
Standard Daviaben d ta vahias 
H(.95> 
85%UCL • Lognormal Distributien Oig/lOO cm') 
95%UCL - Lognormal Dism-bution (Mfl/cm*) 

0.583 
1.325 
2.577 
5.850 
0.058 

Exposure Pdrrt Conceitfration (ug/cm*) 0.068 

Addit iond Date Pdnte 
Sampte Numbar Unite Sample Typa Reautt 

P1P001061192 
P1P002081792 
P1P003081792 
P1P004081792 

Mg/106at?~ 
pg/IOOem' 
Mg/100cm' 

/100cm' 

SwabAV^a 
SvrabAMipa 
Swdi/Wipa 
SwabA/y-ga 

2 U 
2 U 
2 U 
2 U 

U • Undetaetad d quantitaben fimtt prasantad; assumed to ba present d 
1/2 Iha quantitation fanat for caleildimis. 

Eiqiosure point concanlratien is lowsr dsAhar the manmian dataetad ooncantratien 
cr ihe 95% upper confidence Emit (UCL 
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BUILOING NO. 3 
SECOND LEVEL 

CEILING CORE SAMPLES 

Sampte Numbar 

P12A20-2A-101292 
P12A24-2A-101292 
P12A32-2A-101392 
P12B1O-2A-10O792 
P12B1S-2A-100882 
P12B2S-2Ar101292 
P12B28-2A-101292 
P12B31-2A-101392 
P12B36.2A-101392 
P12C11-2A-100882 
P12C22-2A-101292 
P12C26-2A-101292 
P12C33-2A-101392 
P12C41-2A-101482 
P1200B-2A-100792 
P12D09-2A-100792 
P12D12-2Ar100892 
P12D16-2A-100e92 
P12D18-2A-100892 
P12D27-2A-101292 
P12O30-2A-101392 
P12D35-2A-101382 
P12D38-2A-101492 
P12D42-2A-1014a2 
P12E20-2A-101292 
P12F13-2A-100892 
P12F16-2A-100892 
P12F1fr-2Ar101292 
P12F22-2A-101292 
P12F29-2A-101292 
P12F34-2A-101392 
P12G28-2A-101292 
P12G32-2A-101392 
P12G37-2A-101492 
P12G39-2A-101492 
P12H29-2A-101392 
P12H36-2A-101392 
P12J33-2A-101392 
P12J3&-2A-101492 
P12J42-2A-101492 
P12K31-2A-101392 
Frequency d Detaetien 

1 1 , 1 1 1 , | . — . • • . -

Aiihmatie Milan Concen 
Number d Samples 
.oaiwrmal Stetistieal E 
Meandtavakias 
Standard Deviation d t a 
H(.95) 
95%UCL - Lognomwi Di 

Exposure Pdnt Concai 

Unite 
mgrtqi 
mgrttg 
mg/lg 
mgrttg 
mgnv 
mgrttg 
mgrtq 
mgn« 
mgrttg 
mgrtv 
mgrttg 
mgrtQ 
mgrtcg 
mgrttg 

•"9*8 
mgrttg 
mgrtcg 
mgrttg 
mgrttg 
mgrtcg 
mgrtcg 
mgrttg 
mgrtq 
mgrttg 
mgrttg 
mgrttg 
mgrtcB 
mgrtcg 
mgrtq 
mgrtig 
mgrtcg 
mgrttg 
mgrtcg 
mgrtQ 
mgrtcg 
mgrttg 
mgrttg 
mgrtcg 
mgrtcg 
mgrtcg 
mgrttg 
mgrtcg ^ 

Potocted (mg/k| 
Dataetad (mg^q 

n n o n ImgrKQ; 

MttribySioQ 

valuas 

itnbution (mg/k 

stration (mgrttg 

celinBCore 
oaSngeere 
cafingoera 
caifing core 
eaBngcere 
caifiiig eere 
caf ingeen 
esBngeera 
C l ing c o n 
eaOAgeore 
eeSngoere 
eaSngeera 
eaBngcere 
eeSngoere 
caBng cere 
caiEng eere 
cafling cere 
caBng core 
caifiiig care 
caffing core 
odfingcore 
odHngeon 
oaifing core 
caSng core 
eaSng core 
eaBngcere 
caSng con 
caSngoon 
eeffingeon 
ceiling con 
eaSngoore 
caUaigoore 
calling core 
caning core 
eaSng core 
cefling cere 
odEngoere 
oaung core 
caifing core 
oaSngcore 
caffing c o n 
cdling con 

1) 
D 

1) 

Raaul 

2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 
2 U 
2 U 
2 U 
2 U 
2U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

2.0 
2.0 

0.010 
42 

0.033 
0.149 
1.728 
1.068 

1.088 

U = Undataded d quantitation Bmit presented; assumed to ba present d 
1/2 the quantitation Umit for calculations. 

E i^osun point eoneantration is lewar d either the maximum ddacted 
concentration or the 95% upper confidence Emit (UCL 
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APPENDIX D 

AIR SAMPLING RESULTS 



TABLE D-1 
SUMMARY OF PCB AIR SAMPLING 

CONDUCTED IN BUILDING No. 3 

1 Sample 
Identification 

No. 

10 

11 

12 

13 

14 

15 

16 

17 

Sample Date 

1-May-92 

1-May-92 

1-May-g2 

1-May-g2 

4-May^92 

4-May-92 

4-May-92 

4-May-g2 

Sample Type 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Air Volume 
Samples 

(L) 

480 

480 

480 

NR 

560 

560 

560 

NR 

PCB 

(UO) 

<0.4 

<0.4 

<0.4 

<0.4 

<0.4 

<0.4 

<0.4 

<0.4 

PCB 

(n9/m^ 

<0.8 

<0.6 

<0.8 

• -

<0.7 

<0.7 

<0.7 

-

Analysis of PCB conducted by Industrial Testing Laboratories (St. Louis, MO) by NIOSH 
Mettiod 5503 (Lab Report No. 92-05-02120). 

N R - Not reported 
/Kir concentration cannot be calculated without air sample volume. 
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INDUSTRIAL 
TESTINO 

LABORATORIES 

2350 S. Seventh Street 
inc. 

St. Louis, Missouri 63104-4296 

Chemica l Ana lys is 

Mate r ia l s Tes t ing 

Env i ronmenta l Evaluat ion 

314/771-7111 
314/771-9573 FAX 

Report No. 92-05-02120 May 15, 1992 
(Corrected Repon 5/7/96) 

Examination of twenty- two (22) samples submitted. 

J.D. Ctielan 
P.O. Box 12405 
St. Louis, MO 63132 At tn : Mr. Norm Jones 

1. Initial Phase of Project: 

• 

A. PCB Analvsis 

Sample 
identification 

10 

11 

12 

13 

20 

21 

23 

TEST REPORT 

Sample Coiiection By: D. Schau & Associates 
Date of Collection: 01 May 92 
Status of Analysis: Rush Turnaround 

Sample 
lyof i 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Wipe Sample 

Wipe Sampie 

Wipe Sampie 

Reported Air 
Volume Samoled (L) 

488 

488 

488 

PCB. m 

<0.4 

<0.4 

<0.4 

<0.4 

< 3 

< 3 

< 3 

PCB. fiq/m 

<0.8 

<0.8 

<0.8 



^ 

I N D U S T R I A L 
T E S T I N G 

L A B O R A T O R I E S 
i n c . 

Report No. 92-05-02120 Page 2 

B. Lead Analysis 

Sample 
Identification 

1 

2 

3 

4 

Sample 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Reported Air 
Volume Samoled (L) 

488 

488 

488 

Lead, m 

< 2 . 5 

< 2 . 5 

< 2 . 5 

< 2 . 5 

Lead, ^iq/m' 

< 5 . 1 

< 5 . 1 

< 5 . 1 

II. Secondary Phase of Project: 

Sample Collection By: 
Date of Collection: 
Status of Analysis: 

D. Schau & Associates 
04 May 92 
Normal Turnaround 

A. PCB Analvsis 

Sample 
Identification 

14 

15 

16 

17 

23 

24 

25 

Sample 
TYBS 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Wipe Sample 

Wipe Sample 

Wipe Sample 

Reported Air 
Volume Sampled (L) 

560 

560 

560 

PCB, ̂ lg 

< 0 . 4 

< 0 . 4 

< 0 . 4 

< 0 . 4 

< 3 

< 3 

< 3 

PCB. ^a/m' 

< 0 . 7 

< 0 . 7 

< 0 . 7 



1K I N D U S T R I A L 
T E S T I N G 

L A B O R A T O R I E S 
i n c . 

Report No. 92-05-02120 Page 3 

B. Lead Analysis 

Sample 
Identification 

5 

6 

7 

8 

Sample 

Air Cassette 

Air Cassette 

Air Cassette 

Air Cassette 

Reported Air 
Volume Sampled (L) 

560 

560 

560 

Lead, ng 

<2.5 

<2.5 

<2.5 

<2.5 

Lead, ^g/m' 

<4.5 

<4.5 

<4.5 

........ 

Notes: Concentration reported are based on sampling data provided by D. Schau & Associates. 
PCB data reported is based on standard responses of PCB 1248 
Symbol "ng" denotes Micrograms 
Symbol "L" denotes liters 

.3n Symbol "ng/m " denotes Micrograms per cubic meter 

Method Reference: PCB - NIOSH 5503 
Lead - NIOSH 7300 

Industrial Testing Laboratories is accredited by the American Industrial Hygiene 
Association No. 344. 

Respectfully Submitted, 

INDUSTRIAL TESTING LABORATORIES, INC. 

By: 

William A. Rorie 

LN - 219359 - 369, 219447 - 457 
LB - 44781, 44790, 45570, 45572 
MM/DTS/kg I Inv. 57902 
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APPENDIX E 

EXPOSURE AND RISK CALCULATIONS 

BASEMENT 



TABLE E-1 
RISK ANO HAZARD CALCULATIONS 

EXPOSURE TO BASEMENT 

Der i s i contact wWi Interior auHieae 

b i M i * - ( (CMi .SA«,xCRb.)* (C««>XSA. .« i iCa«i i iABlCFy(BWxAT) 
Risk- InlakeiSF 
HQ« IfitakaAnD 

Ck.> 

B K . ' 
C f U ' 
a i ^ ' 
C f t i ^ > 
AB« 
O F " 
BW> 
ATo« 
ATne° 
SF« 
M D * 
Ri tk> 
HQ> 

Ctwnww oooctfltr>yoH on noof M N H W M QIQKI I I ^ 
ChMwcM oonosnlraflon on ooBlfiQ uifMOS ^iQrcin i 
ownoo ofoo of MW oontoct suntaoo icni^ 
PoioonlBOo of oontoct wNti towoonlBclMiifKoo (uoRteHi 
8u(fM0 OfM of MBn oonloct wiffocoo ccni'^ 

»ofc 

UnRc 
BodywolQhKhfl) 
AvofOQlnQ ufno* cofOMOQora ffift 
Atfora9"V wno* noncofclnojono (tfj^ 
Concor tlopo factor ^ngAto-tf/*) 
Non-c WC InoQonIc Rofoconoo Oooo (inQnm^y) 

Nofv«aiclnog(nlo Haiafd Quottsnt 

Chamkwl 

rota) PCBs 
• , 4 0 0 0 
4.4DOE 
4,4«)T 
MaWrIn 
Endrin 
gamma«HC 
k^Ai^Btf^hl^tf tefw^alc^A 

C k . 
(li0/cm') 

0041 
0393 

0 
oaae 

000487 
00218 

0077 
0.3»3 

C « , 
(MO/em') 

151 
0432 

000107 
033 

0 
0 

0039 
00004 

Ck. 
(M/em') 

1220 
0413 
OOOI 
0648 
0002 
0011 
0058 
0.1 S7 

SA. . 

1.a2E«08 
ie2E408 
182E*0e 
ie2E*08 
182E*08 
ie2E«08 
182E«08 
1.e2E«08 

CRk. 
(unM«.) 

oooos 
0.0005 

OOOOS 

0 0 0 0 5 

0.0005 

OOOOS 

0 0 0 0 5 

0 0 0 0 5 

U * 

0.237 

180 
0 

0814 
0 
0 

0041 
OOSS 

frm^ 

1.47E«07 
147E«07 
1.47E»07 
1.47E»07 
1.47E«07 
147E*07 
147E*07 
147E»07 

CRii^i 
(unMaad 

0.001 
0001 
0.CO1 

OOOI 

0001 
OOOI 
0001 
0.001 

AB 

00138 
002 
002 
0.02 
002 
002 
002 
002 

CF 

IE-OS 
1E-0} 
1E«3 
16-03 
1E03 
1E-03 
1E-03 
1E-03 

BW 

70 
70 
70 
70 
70 
70 
70 
70 

ATne 

28SS0 
29550 
2SSS0 
29990 
29090 

29990 

ATo 

S129 
0129 
S128 
S125 
0129 

miaka.. 8F 

7.S1E4I7 7.7 
7.01E4I7 0.24 
4.896.10 0.34 
e.88E-07 0.34 
212E-0a 18 

1.87E-07 a i 

Conoof RWi |MnnoQ 

R U 
(MSaaa) 

864)6 
2E4I7 
2E.10 
2E4)7 
3E4M 

2E4H 

M 1 » m 
Ana/k^M 

1.a3E4l8 
8.«2E4)e 
2.7464)8 
1.88E4>7 
B.24E4I7 

RID 

s.oae4M 
BOOeOB 
>.00E4M 
8.0064)4 
1.30E4I8 

QuoOael 
tnMaaa) 

a004 
OiQOOl 

AOOOOl 
0.0008 

a o t 

004 

Pwnnlwnl«maiflgU 
Intaka* 
R M ' 
H Q ' 

(Ctoil X CF X AF « S A M , xABS « EF « EO) / (BW X AT) 
Intaka i S F 
InUkaMIO 

C M I ' CMnaca) oonoarrtnulan In aaa (niQAtQ) 
CF • UnN connarilon laelar (ko/md 
AF • SoMtPikla adtiaianoa taclor ifPQlan*! 
SAaklna tjrpeai< akin aui iao ara>(eiiiVai«aiH) 
ASS • Oannal aliaoipBon lactv (unMaia) 
E F * Expoaura fcayjancy (i»»rti/|(eai) 
E O * Expoauiedwatondfi) 
B W * Body«Ml(M(ko) 
AT* Averaging tlma(d|f) 

Chofflicol 

4,44XX> 
4.4.0OT 
Endrtn 
BOnwnO'DHC 

Caol l 

(maf lM) 

8811 
0848 
1.188 
0.488 

CF AF SA«, 
(ko/mg) (mo/em') (cm'/avwiB 

1E4I6 1.0 2000 
1E4)8 1.0 2000 
IE-OS 10 2000 
1E4I8 1.0 2000 

ABS 
(immat.) 

002 
0.02 
002 
002 

EF 

290 
290 
290 
290 

EO 
tvrt 

29 
29 
29 
29 

BW 

70 
70 
70 
70 

ATc 

29990 
29980 

ATno' 

8129 
8129 
8129 

kitakau aF 

•.24E4)7 0.24 
aOSE-OB 0.34 

RIak 
(unMaaa) 

2E4>7 
3E4I8 

3E4>7 

NanCA RO 

294E-07 8.0064)4 
4.e9E-07 9.006-04 
1.80E4I7 3.0064)4 

QuaSanl 
haMaaai 

0.001 
oooa 
0.001 

0.003 

l.l9E0394a«nam8KBaMT.)CL8 (Rlak-« i^ 



TABLE E-1 
RISK ANO HAZARD CALCULATK)N8 

EXPOSURE TO BASEMENT 

Eauatton hitaka* (C«x lHxETxEFxEO) / (BWxAT) 

R I t k * Intake xSF 

H Q * Intakamo 

Cair* 

I H * 

ET* 
E F * 
E D * 
B W * 
A T * 

Chamlcal oonoantiallon In air Oi«An^ 

Inhalation n ta (m'/hi) 

K i ^ o t u n W M (nfMy) 

Avara8kigtkna(dt) 

ChanHcal 

Total PC8a 
4.4-000 
4.44X)E 
4.4-DOT 
neMrln 
Endrin 
pamma-BHC 
Haptachkx aixnlda 

c . 

4.eOE4IS 
1.2SE4)5 

.1.02E4)e 
3.18E-05 
200E-O7 
2006-08 
268E-0S 
4 72E-0S 

IH ET EF 
(m'/hi) (hiMyt «lyVt 

0.83 
0.83 
0.83 
0.83 
0.83 
083 
083 
083 

8 290 
8 290 
8 290 
8 290 
8 290 
8 290 
8 290 
a 290 

EO 

29 
29 
29 
29 
29 
29 
25 
29 

BW 
(kg) 

70 
70 
70 
70 
70 
70 
70 
70 

ATo 

29590 
29550 
2S590 
29590 
2S5S0 
35S50 
29S50 
2S590 

ATne 

•129 
•129 
•129 
•125 

Inlakaca SF 
«.no*a^ly) I m o l k u M ' 

1.07E-OB 7.7 
2tOE4)7 a34 
4 4aE-11 0.34 
7.38E-07 a34 

•129 4.84E4)8 18 
•125 
•129 
•129 1.10E4)8 a i 

CancarRltk(lnhalallon) 

RIak 
(unMaaa) 

8E-oe 
7E4I6 
2E-11 
3E4»7 

m iakana 

2.07E4)8 
7E4)8 1.3CE-08 

1E4I8 

2E4>5 

1.38E-07 
1.74E4I8 
3.07E4)8 

RID 

S.00E4>4 
9.0064)9 
3.0aE4M 
3.00E-O4 
1.306-08 

Hazaid 
Quottant 
(unWaaa) 

OOM 
0.0009 

0.000493 
0.008 

0.2 

0.2 

Se l l InaaaMcn 

EquaUen ( C M « CF I IR • EF X E D ) / ( e w « AT) C M •• Chamlcal eoncantralion In l o l l (mg/kg) 
CF • UnN oomwBlon (actor (kg/mg) 
IR « Soil Ingaatkm rata (mg/dy) 
EF • Expoaur* froquancy (dy/yr) 
EO • Exposura duration (yf) 
B W * Body««algM(kg) 
AT * AMragIng t ima (dy) 

Chamk:al C M 
(mgflig) 

CF IR EF 
(dyM) 

EO BW 

Avaragtng 
Tima (AT) 

ATc (NonCA) 

J i a fillL. 
MakaCA SF RIak 
(m» /Ko^ i m o n u ^ / l ' (onwaaa) 

Hazaid 
ItonCA RID QinManl 

I rKQlkg^ ( m a « » ^ (unMaaa) 

4,4-000 
4.4DOT 
Endrin 
gamma-HCH 

881 100E-08 
0.848 1.00E-08 
1.188 1.00E-08 
0.488 10064)8 

SO 
SO 
SO 
50 

250 
290 
290 
290 

29 
29 
29 
29 

70 
70 
70 
70 

25550 
2S590 • 1 2 5 

•12S 
• 1 2 9 

1.1SE-08 2.4064)1 
1.13E-07 3.4064)1 

3E4)7 
4E4)B 3.17E4I7 9.0064)4 O.OOOB 

8.8164)7 3.00E4M a002 
238E4)7 3.00E4M 0.0008 

Pothwoy 

Oarmal Contact - Intarior Surfaces 
DarmalContact-Soil 
kihalatton 

TOTAL 

Canear 
RMi 

4E41S 
3E4)7 
2E-08 
3E4)7 
•6418 

- V S M S H " 
Index 

004 
00C3 

0 2 
0003 

•.9 

3E4)7 0.009 

l :V9EaaS4SWnal«SKBSMr.)a8 (Rlak4otal) 
I 

Paga 2 
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BUILDING NO. 3 
BASEMENT 

CALCULATION OF AIR CONCENTRATION 
4.4-DDD 

Equation Ca = (E x CF1 x te x CF2) /(V x CF3) 

Where: Ca = Predicted air concentration in building (mg/m^ 

E= Average emission rate from all sources (g/s) 
CF1 = Unit conversion factor (s/hr) 

te ' Air exchange rate (hr) 

CF2 = Unit conversion factor (mg/g) 

V » Volume of room (cm^ 

CF3 = Unit conversion factor (m'/cm^ 

Source 
Floor 

Wall 
Celling 
Soil 

Total 

Average Na 
(g/cm'-s) 

1.64E-16 
8.29E-ie 
1.60E-16 
4.17E-15 

Appiicabie 
Area (cm^ 

2.70E+07 
1.47E->07 
1.35E+06 
1.06E-<-06 

Emission Rate 
(Q/s) 
4.42E-09 
1.22E-06 
2.43E-06 
4.50E-07 

4.91 E-07 

Chemical 

4.4'-DDD 

E 

(g/s) 

4.91 E-07 

CF1 

(s/hr) 

3600 

U 
(hr) 

0.233 

CF2 

(mg/g) 

1000 

CF3 

(m'/cm*) 

1.00E-08 

V 

(cm*) 

3.29E-«-10 

Ca 

(mg/m*) 

1.25E-06 

i:\5E0354eVlnalVMRBMDODJ(LS [AvgAbConc] flMm 3:57 PM 



BUIinNQNO.3 
BASEMENT 

VOtATIUZATMN OF 4.4^000 
FROM FLCXIR SURFACES 

HMingOaFalcaModal 
Na . 

•hara: 

Calculallon 

Cakulallon 

^ . ... ^.aicwiaiiav 

01 
(em'/») 

140E-02 

*•« 

(cm'/ai 
• SSE-Ol 

aICa 

(Mga 
(uatan*) 

0.4 

oINa 

ExDal 

i « « i y " 

N a . 
E -
OaI* 
a-
X " 

1 " 
H> 
Kd* 
K K ' 

MW 
Ca* 

C«lpa(Floc> 
OMpa(FkMf 

0 « l . 

E 
(uHMia) 

0.1 

a * 

E 
(ifNaaa) 

0.1 

Ca* 

CF 
I0U) 

t,ooe.oB 

Na* 

H ca 
Kd 

OMMcn coaflldMl kl * (1 

Pl(3.14) 
Tkna»oniaanTai8(i) 

Fracton ol organic cariwn 
k«acancankalontiB«llo 

) 
) 

01 x e * " 

I M 
(cm'*) 

e.9SE-03 

o a x E 
E4(Pax(1-E)xKim) 

Pa Kd 
(gfcnrt (em'« 

2.4 770 

C«tpaxCF/ii,xd 

d , 
rem) (ak>n>) 

1 2.4 

Exoa 

rala(glcm'.a) 
vNaaa) 
m ' / i ) *D lxE°" 
xn'/i) 

milonlatatoni) 
n l ( c m ' w 
oncoaffldanKcin'^) 
n malarial (at) 
rmaikin(M) 

(Mgtan') 
(gtan>) 

H a 
(ifMaaal lai fH) 
3.2eE-04 12«E-10 

Ca 
(0*11 

leTE^IT 

H Ca 

0.1| 

1.40E42I 

3.26E.04I 
770 

7.70E<OS 
0.001 

0.4 
0.0000004 

(» .1»" M 

E 
(ixMaaa) 

0.1 

Dal 
(cm>/i) 

8SS&03 

K 

(laatoaa) 

3.14 

(cm'/k) 

1.2SE-10 

t 

(•) 

7J8E«0B 

H 
(uMaaa) 

3.2BE04 

Kd 
(on**) 

770 

Ca 

M) 

1.87t07 

Na 

(•H""*-*) 

ai9E-t7 

CalcuMlonolAvgNa AaBNe(T*29yr)*2Na(Tyr) 

i la i f . * ataaU 
t.ne.17 i.e4E.ie 



BUILOINaNO.3 
B/WEMENT 

VOtATILIZATHN OF *.€.0D0 
FROM FLOOR SURFACES 

Yaar 

iMC 
1 
2 
3 
4 
S 
8 
7 

• 
* 

10 
I t 
12 
13 
14 
18 
1« 
17 
ia 
1* 
20 
21 
22 
23 
24 
2S 
28 

E 
ilMMUt) 

01 
01 
0.1 
0.1 
01 
0.1 

01 
01 
01 
0.1 
0.1 
01 
0.1 
01 
01 
01 
01 
01 
01 
0.1 
01 
01 
0.1 
0.1 
0.1 
0.1 
0.1 

Dal 
(cm'/a) 

e.«9E-03 
B.SSE-03 
•.SSE-03 
S.B9E-03 
assE-os 
aieE43 
BgSE.03 
aSSE4)3 
agsE^)3 
8S8E-03 
a9SE43 
a.S9£-03 
8gSE-03 
a6aE43 
aa9E-03 
a.6aE.03 
asaE-03 
SHE-03 
SaSE4)3 
a.6aE-03 
a.«eE«3 
aSSE43 
a.8a&03 
a.SSE4)3 
•.aaE«3 
e.Hea3 
B.e8E4>3 

K 

(iritata) 

3.14 
3.14 
3.14 
314 
3.14 
3.14 

3.14 
314 
3.14 
3.14 
3.14 
314 
3.14 
3.14 
314 
3.14 
314 
3.14 
314 
3.14 
3.14 
314 
3.14 
3.14 
3.14 
3.14 
3.14 

o 
(em'/i) 

12SE-10 
1.2aE-10 
1.2aE-10 
1.28E.10 
1.28E-10 
1.2aE-10 

12BE-10 
1.2aE-10 
i.2aE.io 
1.2BE-10 
1.2aE.10 
1.2aE-10 
12aE.10 
l.2aE-10 
128E-10 

~ i.2ae-io 
1.28E-10 
i.2aE-io 
1.2aE-10 
12aE-10 
t.2aE.10 
12aE-10 
1.286-10 
1.28E.tO 
1.2BE.10 
i.2ae-io 
1.286.10. 

1 

(•) 
1.00E.O0 
3.1BE407 
831E«07 
a4aE«07 
1.2«EHia 
isaE.«a 
IBBEKIB 
221E«0B 
2e2E4oa 
2a4E<oa 
3iaE<oa 
3.47EHia 
37SEKia 
4.10E.Oa 
4 42E40a 
4.73E.08 
aoaE.oa 
assEtoa 
saaE<oa 
seeE^oa 
831E««8 
ea2EHia 
•.•4E.oa 
7.28E«08 
7.a7E«oa 
7.aaE40B 
820E40B 

H 
(uMHa) 

3.2SE.04 
32eE-04 
3.2aE-04 
3.2«E.04 
3.2aE4>4 
3.2aE-04 
32Be4M 
32eE4)4 
32aE^)4 
32SE4M 
32ae^)4 
32aE-04 
32aE-04 
3.2aE.04 
32aE-04 
3.2aE«4 
3 2 a E ^ 
3286^)4 
32aE4)4 
328604 
3.2aE«4 
328E4)4 
3.38644 
328E-04 
3.38E-04 
3.28604 
3.28604 

Kd 
(em'iS) 

770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
n o 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 

Ca 
(d)) 

1.876.07 
1.a7E4>7 
1.87607 
1.e7E-07 
1.87607 
1.87607 
1.8764)7 
187607 
1.87607 
1.876*7 
1.87607 
1.87607 
1.87607 
1.87647 
1.87607 
1.87607 
1.87607 
1.87607 
1.87607 
187647 
1.87647 
187647 
147647 
ia7e47 
tj87647 
t.87647 
1 . 8 7 ^ . . 

Na 
(gfan'^ 

1306-12 
4.106.18 
2.M)E-ia 
2.386-18 
20SE-18 
1.836-18 
1.876.18 
IBSE-IB 
1.49E-18 
1.37E-ie 
1.30E-ia 
1.236-18 
1.18618 
1.l4E-ia 
1.086-18 
148618 
1.026-18 
8.836.17 
e.886-17 
•406-17 
•18617 
• •4617 
•736-17 
•84617 
•386.17 
8.186-17 
t xa t -n 

umcmc 
(gtarf) 

4006-07 
3.nE-07 
3*8647 
387E47 
388607 
3886-07 
399847 
3.S9E-07 
3g4E-07 
3B4E47 
394607 
393607 
393647 
3.92647 
392E-07 
3926-07 
391647 
391647 
3.91647 
3906-07 
390607 
3.90647 
3.90647 
3.88647 
3.89E-07 
3.996-07 

AVCRAOI 

Na 
(gtan'-a) 

4.10618 
290E-I8 
2.386-16 
2.08616 
183616 
187616 
1.8Se-18 
I.4SE-I6 
1.37616 
1.30E-16 
1.23E.16 
l.iaE-18 
1.14E-16 
1.09616 
1.06616 
1.02616 
9.93617 
9.886-17 
•40617 
• 18617 
•84617 
873617 
8.84617 
836617 
• 18617 
8.03617 

hsfnCMncy 
radar 

(uNaaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
IB 
1« 
10 

Tkna 
(aac) 

3.186*07 
3.1SE407 
3.196407 
3186407 
3.18E407 
3.1BE407 
3.196407 
3.166407 
3.196407 
3.186407 
3.196407 
3.196407 
3.186407 
3.1SE407 
3.166407 
3.196407 
3.186407 
3.186407 
3.166407 
3.166407 
3.186407 
31156407 
•.16e4e7 
3.166407 
3.166407 
3.186407 

MaaaLoil 
(6fa»') 

1.292699 
•1336-10 
7.497610 
•4866-10 
8 m 6 1 0 
6.373610 
4M2610 
4.S87E.10 
4J08&10 
4468616 
3.8866-10 
3.7296-10 
3.662610 
3.4626-10 
3.338610 
3.2296.10 
3.1336-10 
3.0M610 
2.961610 
2498610 
2.619e.10 
2.7S46W 
•••36-W 
>.«3rs-ra 
2663610 
243I6.10 

ifaw 
RMnMni 

(9»rf) 

3.88647 
3.68647 
3.67647 
3t8e47 
3.86607 
3.88647 
3.t«e47 
3.64607 
• •4647 
3.M647 
• •3647 
•4)647 
342647 
3^2e4r 
• •2647 
• •1647 
• •1647 
• •1647 
3.«ie«7 
• •0647 
3.<0647 

• •osar 
348647 
348647 
348647 
• •8647 
• •3647 



BUILOINO NO. 3 
BASEMENT 

VOLATILIZATNMI OF 4.4-4)00 
FROM VERTRAL 8URFACE6 

Hwang OaFakoHad*! 

Na- ExDal 

( . « l ) " 

«*iifa: Na-

E* 

Dal* 

«• 
R . 

I -

H * 

K d * 

Koc> 

( o c * 

C a * 

Ca 

Orgaiic cartion w i t i r pa i i i en coaffldanl (cnr/ 

Fracton o( c rgv te carton k l mat i r i i l ( g t ) 

ki l lal concaraaCon kt a d or madkm (g^ ) 

OMpa(Wai) 

C»lpa(Wai) 

m 

Kd 

kolanlanaoua antaahxi fliai rata (gtaa'-a) 

8ol l (ornia(hin)poroi l ly)( i t iMaaa) Q 

EflacBM dHtaMly k l aoe (cm'A) • a X E * " 

Dimalancoafnc l i f4k iar (cm' /a) I 1.406021 

PI ( 314 ) 

Tinw front MfnpInQ (s j 

HenykLawCanBlanl(dinaralortaaalonn) | 328E-041 

BolWi»aarparWencea(8clanl(cm'Hi)*Kocxf 7.70E402 

7.70E40S 

0.001 

Calculat ion of Dal 0al> nxE"* 

lit/cnf) 
(gtan*) 

2.023 

0000002023 

n 
l e w ' * ) 

E 

( u n l l a i l l 

Oal 

( o n ' W 

1.40E42 8.99E43 

Cakulallon o l « 

CalculallanalCa 

Cakulallon o(Na 

DaIxE 

E4(Pax(1-E)xKiW1) 

Oal 

(em'*l 

at9E43 

E 

lirilatt) 
01 

Pa 

(Ofcrn*) 

24 

Kd 

(em'/ti) 

770E402 

H 

( i i M a M ) 

32eE-04 

a 

(em'/ai 

128E-10 

C a * Ci i i l |MKCF/p,xd 

cmpa 

( i .akm'1 

2023 

CF 

(obg) 

looE-oa 

d 

(cm) 

1 

P 
(gtan'i 

24 

Ca 

(gmi 

843647 

ExDal 

(«o1)'" 

E 

(iiMaaa) 

0.1 

Oal 

(on'/a) 

856603 

a 

(laNaaa) 

314 

a 

(om'/a) 

128610 

t 

(a) 

7866408 

H 

(iiMaaa) 

3.28604 

Kd 

(oifMt 

770E402 

Ca 

(g«) 

• 4 3 6 4 7 

Na 

(gW-a) 

4 1 4 6 1 6 

Calculat ion a l Avg Na A v g N a ( T * 2 6 ) r ) * 2 N a ( T ) r ) 

adan'-a 

AwgNa 

altan'-a 



BUILOINO NO. 3 
BASEMENT 

VOIATILIZATKIN OF 4.4--0OO 
FROM VERTKAL SURFACEB 

Yaar 

laac 

10 
11 
12 
13 
14 
16 
16 
17 
IS 
16 
20 
21 
22 
23 
24 
26 
26 

E 
(UMaaa) 

01 
01 
• 1 
01 
• 1 
01 
0.1 
0.1 
0.1 
0.1 
0.1 
• 1 
• 1 
0.1 
• 1 
01 
0.1 
01 
0.1 
01 
0.1 
0.1 
• 1 
• 1 
0.1 
• 1 
• 1 

Da a a 
(on'/a) (ifillaaa) (cm'/k) 

6996-03 : 
869E-03 J 
6S9E43 : 
6S9E43 i 
8S9E43 i 
8586-03 ; 
8SSE-03 ] 
6996-03 : 
8.966-03 : 
•8SE43 : 
•996-03 i 
e.99E-03 : 
6S9E-03 i 
6.99E-03 : 
eS9E-03 ! 
899E43 i 
8696-03 i 
698643 ! 
•866-03 ! 
•9SE-03 3 
•996-03 i 
6696-43 ! 
6SS643 ! 
669E43 9 
8966-03 i 
69aE-03 ! 
6996-03 3 

114 1286-10 
1.14 1.28610 
1.14 1.28E-10 
114 128E-10 
1.14 1.28E-10 
1.14 1.286-10 
1.14 1.28610 
1.14 1.28610 
L14 1.286-10 
L14 1.286-10 
L14 1J8E-10 
1.14 1.2aE-10 
1.14 1.28E-10 
1.14 1.28E-10 
1.14 128E-10 
114 1.28610 
114 1.286-10 
114 1286-10 
1.14 1.28E.10 
1.14 1.28610 
1.14 1.266-10 
L14 128610 
114 1.286-10 
L14 128610 
1.14 1.28E-10 
1.14 128610 

LIJ 128610_ 

1 

(•) 
1006400 
3196407 
•31E407 
•48E407 
1.28E406 
1.98E406 
1.89E406 
221E408 
2.92E408 
284E406 
31SE40a 
3.476408 
3.78E40a 
4.10E40a 
4.426408 
4.736408 
8.086408 
638E408 
6866408 
69gE408 
631E406 
e62E406 
6.ME406 
7296406 
7.676406 
7.686406 
•206406 

H 
(unltaaa) 

328£4)4 
3286-44 
326E44 
328604 
3286-04 
3.266-04 
3.26644 
3266-04 
3.26604 
3.266-M 
•286-04 
326604 
3.28E44 
3286-04 
326644 
326644 
3.26E-04 
3.26604 
•26604 
3.28E-44 
•28604 
326604 
326644 
328644 
3266-04 
326604 
3J6604 

Kd 

(««•« 

770E4O2 
770E402 
770E402 
770E4O2 
7.706*02 
770E402 
7.70E402 
7.706402 
7.706402 
7.70E4O2 
7.706402 
7.706402 
7.70E402 
770E402 
770E402 
7T0E402 
7.706402 
770E40S 
7.706402 
770E402 
7.706402 
7.70E4<n 
770E4O2 
7.706.02 
7.706402 
770E4O2 
7.70E4O2 

Ca 

(Ml) 

•43E47 
•43647 
•43E47 
•43E47 
•436-07 
a43E47 
6.43647 
6.43607 
6.43647 
•43607 
•43647 
6.43647 
•436-07 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43647 
•43607 

Na 
(gk>n>-a) 

I18E-11 
2.07E-16 
1.466-19 
120E-1B 
1.04E-19 
•28618 
646616 
7.63616 
7.32E-16 
e.90E-18 
•98616 
•26E-16 
9.96616 
•766-16 
664616 
6386-16 
• 16616 
8036-16 
488618 
4.796-16 
4.e3e-ie 
4.826.18 
4.42618 
4.326-16 
423616 
414616 
4.06&ie 

kaWCane 

(•*"') 

2026-06 
2026-06 
241606 
241606 
2.00646 
2.00646 
2.00608 
3.00648 
1.99608 
1.99646 
199648 
149646 
1.99646 
146646 
198646 
196646 
1986-06 
148646 
1.86648 
1.97608 
1.97646 
197606 
147646 
1.97649 
1.97646 
1.B7E46 

A V n U O i 

Na 
(gkm'-a) 

2.07619 
1.486-16 
1.206-18 
1.04619 
9.286-W 
6.48E.16 
7.636.16 
7.326-M 
• • 0 6 - n 
• 866-18 
6466-16 
6.a86-18 
6.786-18 
6.646-16 
6.366-16 
•186-16 
6.02e-» 
44«6-M 
4.79e-1« 
4.63E-18 
4.636-16 
4.426.16 
4.326.18 
4.136-16 
4.14E-W 
4486-1« 

hMnkwicy 
Factor 

(IiMaaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tkna 
(aac) 

•186407 
• 166407 
•16E407 
• 166407 
•196407 
• 16E407 
3.19E407 
•196407 
•19E407 
•166407 
•186407 
•196407 
•18E407 
•196407 
•196407 
•196407 
•181407 
•186407 
•166407 
•166407 
•186407 
•186407 
•191407 
•186407 
•186407 
•186407 

MaaaUal 

Waif) 

8.S364lt 
4.62649 
3.77608 
•2T60B 
2.92609 
2.67608 
2.47649 
241669 
2.1864* 
247649 
147640 
14964B 
141648 
1.78649 
1.69649 
1.B364* 
1.86646 
14464e 
140649 
1.48608 
1.43649 
t.386«g 
1.38648 
1.3364g 
14164* 
yuErCt 

Biia 
KtOMMni 

Wiif) 

202641 
261646 
241648 
2.00606 
3.00646 
2.00646 
240S46 
1.88646 
1.89646 
14(646 
149606 
1.8t648 
148648 
1.88646 
1.88646 
1.66606 
1.68646 
1.88648 
1.97646 
147648 
147646 
i.g7e4g 
147648 
147646 
167646 
1.97648 

' • a * * 



BUILOINO NO. 3 
BASEMENT 

VOlATILIZATnN OF4,4'4XIO 
FROM CEILINO SURFACES 

Hwang OaFako Modal 

( .«IJ" 
Ca 

Kd 

: Na* kialiideiacuaairtiikxilUtrala(gfcm'-a) 
E* 8ol(ormadifa)porofllly)(urtlaaa) 
Oal* Enac9»adlhai<llykiaca(cm'*)*axE'" 
n * CMkiiloncoaflkianlkialr(an'/t) 
a * PI (3.14) 
I * Tknakromaanffeigl*) 
H - Hanya Lao Canaan! (ifcnanalorlaaa torn) 
Kd* 6oinnlvpertloncaafflclanl(cm'/{g)>Kacxtoe 
Koc* Orgaric caikoii valor paitlon coaffldonl (cnr^) 
(ac* FracSonalafgHilc caibon kimaliria(gtg) 
Ca* kNaconcankalank)i«8orma(lini(g(t) 

0>lpa(Callng) 
OMpa (CaBng) 

(iigton'l 
(gtan') 

r J 3 
I 140E-02I 

I 3286441 
770 

7.706406 
0.001 

0.44 
0.00000044 

Cakulallon of Oal Dal- O x E " * 

n 
(cm'w 

E 
(irtlaai) 

Dot 
(cm'W 

1.40E-02 01 6.99E43 

Cakulatlanafa DaIxE 
E4(Pax(1-E)xKdM) 

Dal 
(cm'*l 

6666-03 

E 
(IfMaaal 

01 

Pa 
(oknA 

24 

Kd 
(orx'*) 

770 

H 
(IfMaaal 
3.26644 

a 
(08"/*) 

1.266-10 

CakuMlai ialCa Ca- OatpaxCF/Kxd 

juas i i . J f l t i l L 
d 

JomL 
p 

J f l t a n ^ 
C^ 

JUtt 
044 24 1.63E47 

CakulatlanolNa ExDal 
( . . 1 ) " 

Ca 

E 
(IfMaaa) 

0.1 

Oil 
(on'/a) 

8.66E43 

a 
(IfMaaa) 

•14 

a 

(cm'/k) 

1.286-10 

1 

(•) 

7.686406 

H 
(IfMaaa) 

•26604 

( a n ' « 

770 

Ca 

WI) 

143647 

Na 
(gton'-a) 

•01617 

CakuMlanalAirgNa AiigNa(T-29yr)*2Na(Tyr) 

9416-17 
a/cm'-a gifcrn'-a 

1.806-16 



BUILOINO NO. 3 
BASEMENT 

VOlATILIZATnN OF4.4--DOO 
FROM CEILINO SURFACES 

Vaar 

laac 
t 
3 
3 
4 
6 
6 
7 
6 
9 

10 
11 
12 
13 
14 
IS 
18 
17 
18 
19 
20 
21 
23 
23 
24 
29 
26 

E 
(IfMaaa) 

0.1 
01 
• 1 
0.1 
• 1 
0.1 
• 1 
01 
0.1 
ot 
01 
0.1 
0.1 
01 
0.1 
01 
0.1 
0.1 
• 1 
01 
0.1 
01 
0.1 
• 1 
0.1 
01 
0.1 

Dal 
(on'/ai 

6996-03 
8996-03 
8966-03 
899E-03 
6996-43 
6.96E-03 
686E-03 
8696-43 
6696-03 
6.996-03 
6996-03 
6996-03 
6.9SE-03 
6.99E-03 
669E-03 
•99E-03 
88SE-03 
689E-03 
8S9E-03 
•89E-03 
699E-03 
899E-03 
666E-03 
666E-03 
6.896-03 
6066-03 
69eE-03 

a 
(IfNaaa) 

3.14 
314 
314 
3.14 
314 
•14 
3.14 
3.14 
•14 
3.14 
314 
314 
•14 
• 14 
3.14 
•14 
314 
•14 
314 
314 
314 
314 
314 
314 
314 
314 
3.14 

a 
(on'/») 

1.26E-10 
128E-10 
1.28E-10 
1.28E-10 
1.28E-10 
1.26E-10 
1.28E-10 
126E-10 
1.28E-10 
1.286-10 
1286-10 
1.28E-I0 
1.26E-10 
t.28E-10 
1.286-10 
1.286-10 
1.28E-10 
1.286-10 
1.26E-10 
1.286-10 
1.28E-10 
1286-10 
1.286-10 
128E-10 
1.26610 
128610 
1266-10 

1 

(•) 
1.00E400 
•196407 
•31E407 
•.46E407 
1.26E406 
1.68E408 
1.69E406 
221E406 
2.626.06 
2.64E408 
• 1SE406 
347E40e 
3.78E408 
4.10E406 
4.426406 
4.73E406 
6.09E406 
6366406 
686E406 
699E406 
6.31E40e 
ee2E406 
6946406 
7296406 
767E408 
7.686406 

««6«<» 

H 
(IfNaaa) 

3.26644 
326E44 
3.266-04 
326E-04 
3.26604 
•26644 
3.26644 
3.26644 
3266-04 
326644 
3.26E44 
•266-04 
3.26604 
•26644 
3.26E-44 
3.28E-04 
3.26E44 
3J6644 
3.26604 
•286-04 
3.26604 
•26644 
348644 
326644 
•266-04 
328644 
• 2 e § 4 4 _ 

Kd 
ia i fVt 

770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 
770 

Ca 

(OW 

1.63647 
1.63647 
1.63E47 
1.63607 
1.83607 
1.83E47 
143607 
143647 
1.636-07 
4.63647 
1.63647 
1.63647 
1.83647 
143607 
1.63647 
143607 
1.83647 
1.63647 
143647 
1.63647 
1.83647 
1.63E47 
183647 
143647 
1436-07 
143607 
143647 

Na 
(gkin>.a) 

2436-12 
441E-16 
•19E-16 
2.60E.16 
226E-18 
241616 
144E-16 
1.706-16 
1.66618 
140616 
1.42616 
1466-16 
1.306-16 
126616 
140616 
l.lffi-16 
1.13616 
1.096-16 
146616 
1436-16 
1.01616 
943617 
941617 
9.396-17 
9.20617 
•01617 
884617 

kNilCane 

(•*»') 

4.40E-07 
4.39647 
4.36647 
4.3TE47 
438607 
4.36647 
4.39647 
434607 
4.34647 
443647 
4.33607 
432E-47 
4.32E47 
4.32E-07 
44tE-07 
441E47 
44IE-07 
430647 
4.30647 
4.30647 
42*607 
4.29E-07 
4.29647 
4.266-07 
4.28647 
426647 

^VUlAOi 

Na 
(gta<P.a) 

4.61618 
• 196-18 
•606-16 

' X286.16 
2416-18 
1446-18 
1.70E.18 
1.696.16 
140616 
1.42616 
1496-16 
140616 
1.266-18 
140618 
1.186.18 
1.136.16 
1.666.16 
1.066-16 
1.036.16 
1416.16 
8.836.17 
•81617 
•.366.17 
8.206.17 
•01617 
844617 

kwHotncy 
Factor 

(IfMaaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
to 
10 

Tkna 
(aac) 

•166407 
•166407 
•186407 
•186407 
•186407 
•16E407 
•1BE407 
•196407 
•166407 
•196407 
• 186407 
•166407 
•196407 
•186407 
•166407 
•196407 
•166407 
•186407 
•166407 
•166407 
•196407 
•166407 
•166407 
•186407 
•18(407 
•196407 

MaaaLoal 
<BW) 

1.4264* 
1.0064a 
•20610 
T.ioe-w 
6.386.10 
6406.10 
9.37610 
•026-10 
4.74610 
4.406-to 
446610 
4106-10 
• •4610 
•40610 
•67610 
•866-10 
•46610 
•36610 
•26610 
•16610 
•lOK-W 
•o i e - i o 
l.«6610 
2.6ae.io 
•64610 
2.7*6-10 

" H S 
fluwifctg 

m>f) 

4.39607 
446647 
447647 
4.3664? 
446647 
4.38647 
444647 
4.3464? 
4.33647 
443647 
4.32647 
442647 
4.3264? 
44164? 
441647 
441607 
43064? 
4.39647 
44064? 
44964? 
42*6417 
449B4? 
44664? 
4.28647 
448647 
4.27647 

_ y i M z 



Bilking No. 3 

Hwang OaFaIco Model 
Ms* ExDel 

( « a l ) " 
Ce 

Kd 

wtiere: Na* Instanlaneoui efriaekm Hue rate (g/cm*-*) 
E * Sou (or medlur) poroaHy (unllleea) 
Del* Effective dMUeMly In soil (c i r f /k)-DlxE°^ 
0 1 * Dlffuskincoefflclertlnalr(ciiAa) 
• * PI (3.14) 
t * Tlmafroineampllng(a) 
H * HenY'sLawCoratar((dkneralonleaa(onr) 
Kd - SollA«aterpertitkinooeflkrfef4(cm>/|))-Koexfec 
Koc* Organic carton water pertltkinooeinclent(cn^/{B) 
foe* Fraction of organic cartoon In iTBteftal(g/{B) 
Cs* IratlaloorBeflialianlnaall or medium (rng/kg) 

Volatlllzaikjn 0(4,4-000 
From eeaenani Sod 

1 o.i| 

1 1.4()e4)2| 

1 i.iflM 
4620 

7.7()e405 
0.006 
661 

Calculation of Del 

Calculation 

CalculeUon 

Calculation 

Calculation 

CX 
|cn^ /8 ) 

1.40E-02 

o f a 

Del 
(crrf/a) 

8.23E-03 

efCw 

Oni l 
(mo/kn) 

661 

Del* 

E 
(unlUeas) 

02 

o » 

E 
(unKleaa) 

02 

Ca* 

CF1 

tanvm 
100E4>3 

e(Na Na> 

E 
(unKlets) 

0.2 

efAvgNa 

Na 

2.06E-19 

Del 
(crr^/a) 

S.23E4>3 

AvgNa 
O/crr̂ -a 

417E-1S 

OIxE* " 

Del 
iat f f) 

B.23E4)3 

Del 
E4(Pex(1 

PB 
(o/cm") 

2.65 

CaxCFIxC 

CF2 
(kolil) 

100E-03 

ExDet 
(««t)«^ 

X 

(unltleas) 

114 

AvgN i (T * : 

xE 
-E)xKdft^ 

Kd 
(on'/a) 

4620 

F2 

Ce 
(org) 

6.WB-06 

H 
Kd 

a 
(cn//a) 

S.47E-11 

9yr)*2Na(T 

H 
(unltlaes) 
326E4>4 

(Bfarf) 
269 

Ca 

1 
(a) 

7.e6E4oe 

yr) 

a 
icaflt) 

5.47E-11 

d 
lom) 

1 

H 
(unWeae) 

326E4)4 

Ow 
(otemh 

1.7S17E4)9 

Kd 
(cm /̂g) 

4620 

Ca 

6.eiE4)S 

Na 
(gfcm'-a) 

2.066-19 

l:\5E0394MnanAIRBM0DO.M.8 [AkOOOtctti aM«6 3:07 PM 



BuildIr«Na3 
Beaeiranl 

VMatillzatkmof 4.4-DDD 
From Baaemer4 Soil 

Year 

laec 
1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
29 
26 

E 
(unHleaa) 

02 
02 
02 
02 
02 
02 
02 
02 
0 2 
0 2 
0 2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
0.2 
02 
02 
0.2 
02 
0.2 
02 

Del 
(cn^/a) 

823E-03 
623E-03 
623E-03 
8 23E-03 
e23E03 
623E4)3 
8 23E-03 
823E4)3 
8 23E-03 
823E-03 
823E-03 
e23E-03 
6 23E-03 
823E-03 
823E-03 
823E03 
8 23E-03 
6 23E-03 
8.23E-03 
e23E-03 
823E-03 
823E-03 
623E-03 
623E4)3 
823E4>3 
B.23E4)3 
823E4>3 

a 
(unHlaas) 

314 
. 314 

314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
314 
114 
114 
114 

a 
icnfit) 

5.47E-11 
5.47E.11 
9.47E-11 
9.47E-11 
947E-11 
S.47E-11 
9.47E-11 
6.47E-11 
9.47E-11 
5.47E-11 
&47E-11 
5.47E-11 
5.47E-11 
5.47E-11 
9.47E-11 
947E-11 
547E-11 
5.47E-11 
5.47E-11 
5.47E-11 
9.47E-11 
9.47E-11 
9.47E-11 
&47E-11 
947E-11 
9.47E-11 
S.47E-11 

t 
(•) 

i.oaE400 
I15e407 
R31E+07 
946E407 
1.26E40e 
1.58E40e 
1896+08 
2.21E408 
2.52E40e 
2.84E406 
315E406 
347E406 
37eE408 
410E408 
442E408 
473E408 
S05E408 
5.36E408 
5.6eE40e 
5.g9E408 
e3iE4oe 
662E*08 
A94E40e 
7.29E406 
7.97E406 
7.e6E4C6 
a2CE408 

H 
(unMeae) 

126E4>4 
126E4)4 
126E-04 
12«E4)4 
126E4>4 
126E-04 
3 26E4H 
326E-04 
126E4>4 
126E4M 
326E4)4 
3 26E4)4 
326E4)4 
326E4)4 
326E4)4 
126E-04 
126E4)4 
126E4)4 
126E4)4 
126E4)4 
126E4)4 
126E4>4 
126E4)4 
126E4)4 
126E4>4 
126E-04 
126E4>4 

Kd 
(cm»/g) 

4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 
4620 

Ce 

wa 
6.61E4)6 
6.61E4n 
6.61E4)6 
e.61E4)6 
6.61E4)6 
6.61E4)6 
e.61E4)6 
6.eiE4)6 
«61E4)e 
6.61E4)6 
e.61E4)6 
6.61E4)6 
ft61E4)6 
6eiE-06 
661E4)6 
6.61E4)6 
661E4)6 
6.61E4)6 
e61E4)6 
e.61E4)6 
e61E4)6 
e61E4)6 
e.61E4)6 
e.6iE4)e 
6.eiE4)6 
e.61E4)6 
&eiE4)S 

Na 
(gtem»-a) 

9.69E-11 
104E-14 
7.37E-15 
eoiE.i9 
6.21E-15 
466E-19 
425E.15 
194E-19 
16eE.19 
147E-15 
129E-19 
314E.15 
301E-19 
269E-19 
278E-15 
2.69E-19 
260E-15 
293E-19 
246E.19 
239E-19 
2.33E-19 
227E.19 
222E-19 
2.17E.19 
2.13E.19 
2.06E-19 
2.04E.15 

IndlelC^ono 
(afenf) 

1.79E4)5 
1.79E4)5 
1.75E4)9 
1.74E4)9 
1.74E4» 
1.74e4» 
174E4)S 
1.74E-0S 
1.74E4)9 
1.74E-<e 
1.74E4>9 
1.73E-09 
1.73E-aS 
1.73E-08 
1.73E4)9 
1.73E4» 
1.73E4)6 
1.73E4)9 
1.73E4)5 
1.73E4)5 
1:73E4I0 
1.73E4)6 
1.73E4» 
1.72E4)0 
1.72E4)8 
1.72E4IS 

AVSRAOR 

Na 
(gtarf-e) 

1.04E-14 
7.37E-19 
6.01E-19 
9.21E.19 
46eE-19 
429E-19 
194E.10 
106E-19 
147E-19 
128E-19 
114E-19 
101E-19 
2.S9E-19 
2.r8e-19 
2.69E.19 
260E-19 
253E.19 
2.46E-1S 
2.39E-19 
2.33E.19 
2.27E-19 
2.22E.19 
2.17E-1S 
2.13E.19 
2.08E-19 
2.04E-10 

Inaffldenoy 
Factor 

(unlUeee) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tkne 
(eeo) 

119E407 
119E4()7 
119E407 
119E«07 
116E407 
119E407 
11Se*07 
11BE407 
119E407 
11SE407 
118E407 
115E407 
119E407 
119e«07 
319E407 
119E407 
11SE-I07 
119E4<I7 
119E407 
119E407 
118e«07 
118E*07 
119E407 
118E407 
116E407 
3.19E407 

MeeaLoel 
(gtoirf) 

12a91E4n 
2.322gE4l8 
1.89e7E4l8 
1.e426E4)8 
1.4682E4)8 
1.3412E4)B 
1.2417E4I8 
1.iei8E4ie 
1.099E4)8 

1.038SE4IB 
•.0001E4)9 
B.4834E4)B 
9.1113E4)e 
a.77ggE4» 
8.4622E4I9 
a212«E4)Q 
7.9676E41B 
7.743264)9 
7.538864)9 
7.348664)9 
7.166864)9 
7.003964)9 

6.8864)9 
6.708864)9 
6.97016419 
OL4427E4I0 

_ Meea 
ftennlninf 

(afeaf) 

1.7964)6 
17964)0 
1.746410 
1.746410 
1.7464)6 
1.7464)0 
1.7464)0 
1.7464)0 
1.74EO0 
1.7464)9 
1.7364)9 
1.7364)9 
1.7364)0 
1.7364)9 
1.7364)9 
1.7364)9 
1.73E4)9 
1.7364)0 
1.7364)0 
1.7364)0 
1.7364)0 
1.7364)0 
1.7264)0 
1.7264)0 
1.7264)0 
1.72E4I0 
I .T IMO 

l:\9E0304eVlnanAIRBMOOO >t.8 (AkOOOaoll) ngaO aMB03:erPM 
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Hwang OaFako Modal 

BUILDINaN04 
BASEMENT 

VOLATILIZATK>N OF 4,4'-OOE 
FROM CEILINO SURFACES 

Calculation otOa 

Calcuiallenola 

Cakulallon o(Ca 

Calculation a(Na 

( » « l ) " 

ahara: Na-
E-
Dal* 
n-
a * 
1* 
H -
Kd-
Koc-
(oc-
Ca-

C««pa(Caang 
C«lpa(Caang 

1 Oal-

a 
lai/M 

1.44E-02 

Oal 
ran'*) 

•74E-43 

Calpa 
(uotanh 

0.0011 

Na-

E 
(UMaaa) 

0.1 

E 
(u^iaaa) 

0.1 

o * 

E 
(uMaaa) 

0.1 

Ca* 

CF 
laikiOl 

1.00646 

Dal 
(on'*) 

6.74E-03 

gNa A*igNa(T-26 

Na 
aton'-a 

27*6-1* 
g^m'-a 

689E-19 

Kd 

Sof (or madkm) poroaMy) (uMaoa) 
EtlactM dHIUMly kl aol (cm'*) * 1 
Dimalon caaflWanI ki air (cm'*) 
PI (314) 
Tknakomaanaaig(a) 

OrgaHciaitxfiaato paii8uiicua8 

a x E * " 

Dal 
(an»*l 

•74643 

Dal xE 
E4(Pax(1-E)xKaM) 

Pa Kd 
IHcaft (on'M 

24 4400 

Calpa xCFilhXd 

d P 
lon) (gtonh 

1 24 

ExDal H Ca 
( xa l l f ' m 

a a 
(uNoaa) (on'*) 

•14 1.97610 

yr)-2Na(Tyr) 

JIxE*" 

•atom) 
)*Kocxfoe 
klanl(anVl) 
•>(0«> 

(MOtm") 
(gkm') 

M 
(wMaaa) 
2.786-03 

Ca 
(alb) 

486E-10 

t 

(•) 

7.86E406 

ton**) 
147610 

H 
(uNaaa) 

2.78643 

01 

1.44E42 

2.78E-03 
4400 

4.40E408 
0001 

0.0011 
11E-49 

Kt 
(an>«) 

4400 

ca 
(at) 

4.686-10 

Na 
(*tan'-«) 

2:716-1* 



BUILOINaN04 
BASEMENT 

MXATIUZATUN OF 4.4-4>0E 
FROM (XIUNO SURFACES 

Calculation or Air Cone Ca*(NaxCF1xAxt,xCF2xCF3)/V 

c:a- FVaacladakconcankoienkib(a*ig(mg*n') 
Na- Anil aga anooalcn Um (gton'-a) 
A - Araa cf mom (cm') 
l - Alraxchangarala(a) 
V - Vckaiiaofroom(cm') 
CF1- Ura convanlon facto (aHir) 
CF2* Utacemofatoi facto (mgllg) 
CF3- Umcofwaratoi facto (an'4n') 

Chankal 

4.4.0OE 

Matoial 

CaOno 

AvgNa 
(gtan'-a) 

S.99E-19 

CF1 
(a*r) 

3800 

A 
(orf) 

1.3SE40a 

t. 

V) 

0233 

CF2 

P M I 

1000 

CFS 
(onW) 

1.006406 

V 
(cm') 

•296+10 

Ca 
(mgki/) 

1.82640 

Yaar 

laac 

18 
17 
18 
19 
20 
21 
22 
23 
24 
26 

M 

6 
(UMHf) 

0.1 
0.1 
01 
0.1 
01 
01 
01 
0.1 
0.1 
0.1 
• 1 
• 1 
0.1 
01 
0.1 
0.1 
01 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0..1 

Dal 
(cm'*) 

6.T4E-03 
6.74E-03 
•74E-03 
•74E-03 
•74E-03 
6 74E-03 
6.74E-03 
•74E-03 
•74E-03 
•74E-03 
674E-03 
8746-03 
•74E-03 
6.74E-03 
•74E-03 
•74E-03 
674E-03 
•74E-03 
•74E-03 
•74E-03 
•74E43 
6.74E-03 
•.74E43 
•746-03 
•74E-03 
674E-03 
•74E4S 

n 
(UMaaa) 

•14 
• 14 
•14 
314 
314 
•14 
•14 
• 14 
314 
314 
314 
•14 
314 
314 
• 14 
•14 
• 14 
• 14 
•14 
•14 
•14 
• 14 
3.14 
•14 
314 
114 
•14 

a 
(on'*) 

1976-W 
1.976-10 
1.976-10 
1.976-10 
1.97E-10 
197610 
1.97610 
1.g7E-10 
1.07610 
197E-10 
197E-10 
1.976-10 
1.97E-10 
1.97610 
1.»?610 
1*7610 
197610 
1.97610 
1.97M0 
197610 
1.97610 
1.97610 
1.97610 
1.97610 
1976-10 
1476-10 
197610 

1 

(*) 
100E400 
• 166407 
•3IE407 
9.466407 
1286406 
166E406 
1.69E406 
2.2IE408 
2.S2E408 
2646406 
3196408 
•476406 
3766406 
4.10E408 
4.42E406 
4.73E408 
6066408 
6.38E406 
e.66E408 
6.99E408 
•316406 
6.626408 
694E406 
7466406 
767E406 
7.6SE406 
•20E408 

H 
(UMaaa) 

2.78643 
2.76603 
2.78643 
278603 
278643 
2786-03 
2.78643 
2.78603 
2.78603 
2.786-03 
276603 
2.T8E-03 
2.76603 
2.78643 
2.786-03 
2.78643 
2.786-03 
2.786-03 
276E43 
2.78643 
2.78643 
2.76E43 
2.78643 
2.78643 
2.78643 
2.78643 
278603 

Kd 
(on>g) 

4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 
4400 

Ca 

Wl) 

4.86E-10 
4486-10 
4.666-10 
4.666-10 
4.666-10 
4.666.10 
4.666-10 
4.686-10 
4.666-10 
4.68610 
4.86610 
446610 
4.666.10 
4466.10 
4486-10 
4486-10 
4.88610 
4.66610 
4066-10 
4.686-10 
4466-10 
4486-10 
44aE-«0 
4486-10 
4.686.10 
4.666.10 
4486.10 

Na 
(gton'.a) 

7.646.16 
1.406-16 
9.686-19 
6.066-19 
•98619 
636619 
6.706-19 
648E-19 
4.94E-19 
4.666-19 
4.426-19 
4.21619 
4.03619 
•676-19 
3.736-19 
341E-19 
•496-19 
•3*6-19 
3.29E-19 
3406-19 
•126-19 
•066.19 
1.986-19 
2416-19 
2466-19 
2.79619 
2.7461* 

kNalCone 

(•ton') 

1.10E49 
1.1064* 
1486-09 
1.09649 
1496-09 
1.09E49 
1.08646 
14864* 
1.0860* 
14664* 
1466-06 
1.0664* 
14*64* 
1.07E4* 
1.07640 
1.07E4S 
1.0764* 
1.0760* 
14764* 
1.0764* 
14760* 
14764* 
14664* 
148646 
14*64* 
14664* 

AVntAOB 

Na 
(gton>-a) 

1.486-18 
• 8 6 6 1 * 
• 0 6 6 1 * 
6.686-16 
626616 
6.706-1* 
6.266-t* 
4.g46ig 
4.«6E-1* 
4.426-1* 
4.316-1* 
4.036-1* 
• • 7 6 1 * 
3.736.19 
• t t e - i * 
•4*6.18 
• 3 * 6 1 * 
• 2 * 6 . 1 * 
•206 .1* 
•136 .1* 
•066-1* 
2.*66-18 
1416-1* 
2.866-ia 
2:766-16 
2746-1* 

nwnaancy 
Facto 

(UMaaa) 

10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
M 
10 

Tkna 
(aac) 

•:i6E40? 
•166407 
•166407 
•186407 
•166407 
•186407 
•166407 
•16640? 
•166407 
•166407 
•186407 
• 18640? 
•16640? 
•196407 
•196407 
•166407 
•16640? 
•16C407 
•186407 
•196407 
•166407 
•186407 
•166407 
•18640? 
•186407 
•166407 

MaaaLaot 

Waif) 

4.406.12 
•11612 
244612 
210612 
1.67611 
140611 
1486.11 
1.846.11 
1.416-11 
1.16611 
1.136-11 
147611 
1226-11 
1.11611 
1.14612 
1.106-11 
147611 
1.046-11 
1.01611 
8466-13 
•616.13 
•3*6.13 
•186-13 
•••6.13 
•616-13 
&846.1t 

Haaa 
Raiiaaaa 

Wcf) 

1.1864* 
14*64* 
1.8864* 
1.0*64* 
1.0*64* 
146608 
1.6864* 
148608 
14864* 
1.0864* 
1.08648 
14814* 
14760* 
14760* 
I 4 7 M 8 
1.07648 
14764* 
14764* 
14764* 
1.0764* 
«4?64a 
14*64* 
148648 
14864* 
148640 
1.0660* 
1 4 ? M * 
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BUILDING NO. 3 
BASEMENT 

CALCULATION OF AIR CONCENTRATIONS 
4,4'-DDT 

Equation 

Where: 

Ca = (E X CF1 X te X CF2) / (V X CF3) 

Ca - Predicted air concentration in building (mg/m^ 

E = Average emission rate from ail sources (g/s) 
te = Air exchange rate (hr) 

V = Volume of room (cm') 

CF1 = Unit conversion factor (s/hr) 

CF2 = Unit conversion factor (mg/g) 

CF3 = Unit conversion factor (m'/cm') 

Source 

Floor 
Wall 

Ceiling 
Soil 

Total 

Average Na 
(g/cm'-s) 

7.56E-15 
4.60E-15 
2.56E-1S 
5.76E-15 . 

Applicable 
Area (cm^) 

2.70E+07 
1.47E+07 
1.35E4-06 
1.06E4-08 

Emission Rate 
(g/s) 
2.04E-07 
7.06E-06 

3.49E-07 
6.24E-07 
1.2SE-06 

Chemical 

4.4'DDT 

E 

(g/s) 

1.25E-06 

CF1 

(s/hr) 

3600 

t. 

(hr) 

0.233 

CF2 

(mg/g) 

1000 

CF3 

(m'/cm*) 

1.00E-06 

V 

(cm') 

3.29E+10 

Ca 

(mg/m') 

3.18E-05 

i:V5E()3548VlnaiV\IRBMDDT.XLS (AvoAlrConc) 8 /4M 3:88 PM 



BUILOWnNO.3 
BASEMENT 

VOLATILIZATHN OF 4,4'-00T 
FROM FLOOR SURFACES 

Hwang OaFako Modal 
ExDol 

( a a l ) " Kd 

: Na* kiaanlanaouaanMalcnat(rala(gton'-a) 
E- Sol (or madifn) poroaiy) (uNaw) 
Dal- ElfaclMdiruoMlykiae«(cni'*)-DlK6"' 
D l - t)Wuoloncoalllclaidtiar(cm'*) 
a - Pl(314) 
I — Ttna Irom aamplng (a) 
H - Hon^i Law rwatoi l (dmanotoaaaa fonn) 
Kd- 8oaintopafMencoaffldanl(an'4g)-
Koc- Orgartc caftan watopaitConcoal*cianl(an'/|g) 
foe- Fradcn of orgaidc caftan kl matoial (gfg) 
Ca- k««lconcankBacnkiao4ora<odifn(gl|g) 

Calpa (Fkicr) 
C«lpa(Fleai) 

(pgkm') 

(«*">') 

OĴ  

I 1376-021 

I 210e-02( 
243 

2.43E406 
0.001 

1.306 
1.306648 

Cakulallon of 0*1 Dal* n x E * " 

n 
rem'*) (I 

Dar 

1.37E-02 • 1 6.41E-03 

Cakulallon of a Dil xE 
E4(Pax(1-E)xKiW) 

DH 
ron'*) 

6416-03 

E 
ruMaaal 

01 

Pa 
ratan*) 

2.4 

Kd 

ron'w 
243 

H 
luMaaa) 
210E42 

• 
rorf*) 

298E46 

Cakulallon of Ca C f * (MpaxCF/p,xd 

Odpa CF 

'atoll 

d 
(cm) J f l tan l 

Ca 

1.309 1.006-06 24 6.44647 

Cakulallon a(Na ExDM Ca 
Kd 

E 
(UMaaa) 

0.1 

oa 
(€"»*) (u 

6.41643 

a 
dkaa) 

•14 

(oa**) 

286E48 

1 
(*) 

7.68E408 

H 
(UMaaa) 

210641 

Kd 
( o n ^ 

243 

Ca 

(0W 

•44607 

Na 

(**»•'••) 

•786-19 

Cakahrtlanat AvgNa /l»gNa|T*2B|r)*2N*(T)r) 

Na 
akni'-a atarf-a 

3.78616 7.86616 

f f t 



BUI10H4QNO.3 
BASEMENT 

VOIATILIZATKM OF 4,4--ODT 
FROM flOOH SURFACES 

Yaar 

laac 

20 
31 
22 
23 
24 
29 
26 

E 
(uMaai) 

01 
01 
0.1 
a t 
01 
0.1 
0.1 
01 
01 
01 
01 
01 
01 
0 1 
01 
01 
a i 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

Dal a 
(on'*) (UNaaa) 

6.41E43 3 
A41E-03 3 
•41E43 3 
•41643 3 
641E43 3 
841E-03 3 
641E43 3 
84IE43 3 
841E43 3 
641E43 3 
641643 3 
8 416-03 3 
6 41643 3 
6416-03 3 
6416-03 3 
641E-03 3 
641E-03 3 
8416-03 3 
841E43 3 
641643 3 
6416-03 3 
•416-03 3 
6416-03 3 
641643 3 
641603 3 
641643 3 
841E-03 3 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

a 
(on'*) 

2866-08 
296E-06 
296E-06 
2686-06 
2966-06 
2.96E-08 
296E-08 
2e8E-08 
2.e6E-06 
2666-06 
296E-0a 
2 666-08 
2 6eE-06 
396E-0a 
2866-08 
2e6E-06 
296E-08 
2866-06 
2866-06 
2966-08 
2866-08 
2966-08 
266606 
296E-06 
2966-06 
2886-08 
296E4S 

1 

(»l 

tOOE+OO 
3.19E407 
•31E407 
•46E407 
I26E408 
1.68E406 
1896406 
2 216406 
262E408 
264E406 
3 186408 
3476.08 
378E408 
410E406 
443E406 
4736406 
6086406 
6 366.06 
6686<0a 
699E.06 
6316.06 
662E406 
694E406 
7296406 
7676406 
7.886406 
6206408 

H 
(UMaaa) 

2.10E-02 
210E-02 
210E-a2 
2.10E-02 
210E-02 
2106-02 
2106-02 
210E-42 
2106-02 
2106-02 
2106-02 
2 106-02 
2106-02 
2106-01 
210E-O2 
2106-02 
210E-O2 
2 106-02 
2106-42 
2106 02 
2106-03 
210E-O2 
2106-03 
2106-02 
210E-O2 
210642 
il.1?64I 

Kd 
[a i f l l ) 

243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
343 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 

2«» 

Ca 

|0W 

6.44607 
6.44E47 
6.44647 
6.4460? 
•44607 
8.44607 
8.446-07 
6.44E4? 
6.44E47 
•44647 
644607 
644E47 
844E47 
•44E4r 
644E47 
•44607 
644647 
644647 
8446-47 
644647 
644647 
6.44607 
•44647 
644607 
6.4464? 
•4464? 

_6446g7_ 

Na 

(**">•••) 

1.066.10 
1.696-14 
144614 
1.096-14 
9.49619 
•496-19 
7.71E-19 
M4E-19 
6.68E-16 
6.30E-19 
• 9 ; E - 1 9 

6706-19 
9.496-19 
6346-16 
6.066-16 
4466-16 
472E-19 
4486-18 
4.496-19 
4336-16 
4226-16 
4126-18 
4036-16 
3.946-18 
3686.18 
3.78E.18 

.»,?06-16 

kMaCenc 

(9«»l^ 

1.31606 
1.29648 
1.20E-O6 
1.17606 
1.14E4S 
1.11606 
1.09646 
1.07E46 
1.04E-06 
102E-06 
101606 
986E47 
971E47 
994647 
936E-07 
923E47 
908E47 
894E47 
880E47 
• 66647 
8 83647 
840647 
8276-07 
814647 
602E47 
790E47 

AVIRAOI 

Na 
(»*in'-a) 

1.69E-14 
1.34614 
1.09614 
9.49E-1S 
•496-18 
7.71E-19 
714E-19 
•68618 
6.30E-16 
697E-16 
670E-16 
•496-16 
•24E-16 
S08E-19 
468E-16 
472E.1S 
4886-18 
4 496-18 
4336-18 
4 226-16 
4126-16 
4036-16 
394616 
•866-16 
3766-16 
•706-16 

kwnKNncy 
Facto 

(UMaaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tkna 
(aac) 

•186407 
•196407 
•196407 
• 106407 
3.19E40? 
•196407 
•196407 
• 166407 
•196407 
•196407 
• 186407 
• 186407 
3.186407 
•186407 
•186407 
118E40? 
• 196407 
• 186407 
• 16640? 
• 186407 
• 186407 
•18640? 
• 186407 
• 186407 
•18640? 
•186407 

MaaaLnot 
(*aif) 

S.697E4S 
4212646 
3.43964( 
2979606 
2464&0S 
2433646 
2262E-08 
2108646 
1468646 
1464606 
1.788646 
1.72646 

1.662646 
1403641 
1436646 
1.461646 
1.449606 
1.404648 
1.3*7648 
1.333648 

1.3646 
1.37648 

1.343646 
1216646 
1.101640 
1.108641 

Bau 
RMMMIH 

i i ^ ) 

1296-06 
140646 
1.17646 
1.14646 
1.11646 
149646 
1.07E46 
1.04608 
142646 
141648 
•68607 
•71647 
96460? 
93664? 
913647 
00864? 
694647 
•806O? 
668647 
663647 
•4064? 
62764? 
•1464? 
• 0 » 4 7 
7.60607 
7.76647 

•ma 



BUL0INONO.3 
BASEMENT 

VOLATIIIZATMN OF 4.4--0OT 
FROM VERTCAL 6URFACE8 

Hwang DaFaIco Modal 
ExDal 
[naxf Kd 

E-
D i l -
a-
a -
t -
H -
Kd-
Koc-
loc* 
Ca-

Calpa(Wal) 
CMpa(Wal) 

Inatodinaoua anMdon flw rata (gton'-a) 
Son (cr madum) poroally) (uNaaa) 
EKaclM dSMilty kl i d (on'*) * n X E"" 
Dllk.aon coaMdirt ki ak (cm'*) 
F1(114) 
Tbiw freni sonpInQ (•) 
H t n y i Law ContlMl (Jmwwiortwi fom) 
OoNAMlir pirtlon coofUdtnl (cm fgi) • Koc H foe 
Oryvile cwbon M l i r portion cotflklwl (cm /Q) 
Fradon of crgvte carbon In mttafM (ftilB) 
H I M conconvrton n oofl of nsouit (o^) 

((.gtan') 
(gfcm') 

ID 
1.37E42I 

2tOE-02| 
243 

243E406 
0001 

0629 
0.000000629 

Cakulallon of Dal Dal- OtxE"* 

a 
(cm**) 

E 
(uMaaa) 

Dal 
(cm'*l 

1.37E-02 0.1 •416-03 

Cakulallon of a Oil x6 
E4(Pix(1-E)xMM) 

Oal 
(an ' * l 

•41E43 

E 
(UMaaa) 

• 1 

Pa 
Wenfi 

24 

Kd 
(on'M 

143 

H 
(UMaaa) 
210E41 

a 
(oa'*) 

2.96646 

CakulatloaotCo Ca- c«4paxCFi|p,xd 

JOtssfL. 
CF 

UVfl 
p 

(atan*) 
Ca 

JflU 
0620 100646 2.4 349E47 

CakulatlanolNa ExDal 

(.«!)" 
Ca 

M 

6 
(UNaaa) 

a t 

Oal 
(on'M) 

6.4tE-03 

a 
(uMaaa) 

• 14 

u 
(aa>*) 

2666-06 

t 

(•) 

7.666406 

H 
(uMaaa) 

210643 

Nd 
(onVg) 

143 

C* 

(Bt) 

•4864? 

Na 
(gton>-a) 

2.406-16 

Cakutallanal AvgNa AiiiNa(T*2B|r)*2Na(Tyr) 

Na 
atan'-a 

2406-16 

AvgNa 
Btm'-a 



8UU)IN0N0.S 
BASEMENT 

VOLATIUZATUN OF 4A41DT 
FROM VERTKAL SURFACES 

Vaar E 
(uHaaa) 

laac 01 
1 0.1 
2 01 
3 01 
4 0.1 
6 01 
6 01 
7 0.1 
6 0.1 
9 0.1 

10 0.1 
I t 0 1 
12 0.1 
13 01 
14 0.1 
18 01 
16 0.1 
17 0.1 
16 01 
19 0.1 
20 0.1 
21 01 
23 0.1 
23 01 
34 01 
26 01 
26 01 

Dal 
(om'*) 

641E-03 
•41E-03 
•41E-03 
641E-03 
•41E-03 
64t£-03 
641E43 
•416-03 
8.41E-03 
641E43 
8.41E-03 
•4 IE43 
•41E43 
64tE43 
6416-03 
•41E43 
•41E-03 
•41E-03 
641E-03 
641E-03 
64IE-03 
641E-03 
641E-03 
641E-03 
•41E-03 
•4IE-03 
64IE-03 

a 
(wMaaa) 

•14 
• 14 
•14 
• 14 
• 14 
• 14 
• 14 
314 
•14 
•14 
•14 
• 14 
• 14 
•14 
•14 
• 14 
•14 
•14 
• 14 
•14 
•14 
314 
•14 
• 14 
3.14 
• 14 
• 14 

a 
(on'*) 

2.e6E-06 
296606 
286E-06 
2e6E-06 
266E46 
2.86E-06 
2g6E-08 
286E-06 
266E-08 
2.96E48 
286606 
2966-06 
1.96608 
2.86646 
2966-06 
296646 
2966-08 
2466-06 
2886-06 
266646 
2666-06 
286E-06 
2866-06 
2866-06 
2666-48 
28*646 
2966-06 

1 
(a) 

1.006400 
• 18E407 
6316407 
•486407 
1286406 
1.88E408 
189E408 
2216406 
2.62E406 
264E406 
3166406 
3.47E406 
3786408 
4.10E408 
442E406 
4.73E408 
608E40S 
•386406 
6686408 
699E408 
•31E408 
662E40S 
6*46406 
7.26E408 
7.67E406 
7866406 

-«?oefii_ 

H 
(UMaaa) 

2106-02 
210E42 
210E-02 
210602 
2.10642 
210E-02 
210E4I2 
210642 
210E-02 
2106-02 
210602 
210641 
210641 
210641 
210641 
210642 
210602 
210642 
210642 
2.10641 
210641 
210642 
210601 
110643 
2.10642 
210643 
210642 

Kd 
(on-W 

243 
243 
243 
343 
2 « 
243 
243 
243 
243 
243 
143 
243 
143 
343 
243 
243 
243 
243 
243 
243 
243 
343 
143 
243 
243 
243 

w. 

Ca 

(BW 

•48647 
•48607 
•48647 
•49647 
•48647 
3.49E47 
•48647 
3.49E47 
• 4 0 6 ^ 
•49647 
•49647 
•49647 
3.49647 
•49647 
3.4864? 
•49647 
•48647 
3.49647 
3.48647 
•4864? 
•46647 
•48647 
•48647 
•4864? 
•4864? 
•4664? 
•48647 

Na 
(gkm'-a) 

•74E-11 
1.206-14 
6.49616 
6.63618 
6006-19 
•37619 
4106-19 
4.94619 
4.24619 
4.006-16 
•79619 
3826-19 
3.46619 
•33619 
34I61B 
•106.16 
3.006-16 
2416-16 
2636-16 
2796-16 
2886-16 
1626.16 
286616 
260616 
1.486.16 
2406.16 

-ISfr i? 

kMalOone 
(0km') 

•29647 
7.91607 
7.64E47 
7.43647 
7.246-0? 
7.07647 
841647 
• n E 4 7 
6.64607 
841647 
•3964? 
8.28647 
•17647 
•0664? 
6.98647 
646607 
8.77647 
6.8664? 
689607 
6.90647 
•42607 
6.33647 
•26647 
•17647 
•1064? 
•02647 

..me*aL-

Na 

(gkm'-a) 

1.206-14 
6.496-18 
6636-16 
6.006-16 
9.37E.16 
49061S 
444616 
4.24616 
4.006-16 
•796-18 
3.62E-1S 
•466-16 
•336-16 
•11616 
•106-18 
•006-16 
1416-18 
1436-19 
2786-18 
2666-16 
2«2e-19 
1466.16 
i.8ae.i6 
2466.16 
3.40a.16 
2386.16 

-MUmc, 
Facto 

(UMaaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tkn 
(•ae) 

•16640? 
1166407 
•186407 
•186407 
•196407 
•166407 
•166407 
•196407 
•196407 
•166407 
•166407 
•166407 
•18640? 
•186407 
•166407 
•186407 
•166407 
•166407 
•18640? 
•166407 
• 166407 
•186407 
•16640? 
•186407 
•1M407 
• 181*07 

MaaaLaal 

(0 * " ' ) 

•786-06 
268E4B 
218648 
1.69646 
1.68646 
1.94e48 
1.43646 
1.14646 
1.36648 
1.20646 
1.14646 
149606 
146646 
141646 
0.77640 
0.40640 
• 1 B 4 0 
1 4 K 4 0 
141600 
•41640 
•21640 
•07641 
7.11640 
7.71640 
7.07140 
7.43S4* 

Uaai 
RaaMm 

Wa>H 

741647 
7.64647 
7.43647 
7.14607 
7.07647 
041647 
•77647 
•04647 
•81647 
040647 
0.2664? 
• 17607 
•06647 
648647 
•66607 
•77647 
•1664? 
04664? 
880647 
B.42C47 
• • 3 6 0 ? 
•48<M? 
•1764? 
•10647 
•49647 
4.88647 



Hwang DaFako Modal 
ExDal 

( x o l ) " 
Ca 

Kd 

Cakulallon ol Dal Oal- U x E * " 

n 
rem'*) 

E 
(uMaia) 

Dal 

jao'l*) 
6.41E-03 

BUIL0WIONO.3 
BASEMENT 

VOlATILIZATnN OF 4.4'-0OT 
FROM CEOJIW SURFACES 

Na- katoitoiaeuaamliilon Sac rata (gfcm'-a) 
E* 8all(ormadifn)poraany)(uMau) 
D a - Enactva«IIMMtykiaoO(an'*)*axE"' 
01 - OUfMon coaffldonl kiak (cm'*) 
a - PI (3.14) 
1 - Tkiiakcmaaiaplng(a) 
H - Hanya LaifCofiahnl(dmonaoi4aaaronn) 
Kd- SoataatopariMoncaanclanl(cni'ib)-Koextac 
K K - QgifdccaitiQna*topar88Qncoafflctod(ciir^) 
lac- Frac8onoforeu4ccaitanktmaliriil(gig) 
Ca- kNilcancinka*onkiaolormaaum(gi|)) 

Calpa (Caimg) (Mgtan>) 
Calpa (CaUng) (gtan*) 

c _ 0 J | 

I 1476421 

2106021 
143 

2436406 

04461 
0.000000446 

Cakukl tonofa DaIxE 
E4(Pax(1-E)xKdM) 

Da 
laifH) 

•41643 

E 
luMi ia) 

01 

Pa 
(otonPl 

24 

Kd 
(on'M 

243 

H 
(uNau) 
210E-02 

a 
(on'M 

246608 

CakwMlonoICa Ca- CalpaxCF^ikKd 

C a ^ 
(oofcm') 

0.446 

CF 
(gtig) 

100E46 

d 
(on) 

1 

P 
rokmh 

2.4 

Ca 
(au 

1.86E47 

Cakulallon of Na ExDal 
(.ml)" Kd 

E 
(UMaaa) 

0.1 

Oal 
(on'*) 

•41E-03 

a 
(UNaaa) 

• 14 

a 
(an>*) 

1.66606 

t 

(•) 

7686406 

H 
(uNiaa) 

210641 

Kd 

io f fH , 

243 

Oa 

WI) 

14864? 

Na 
(0kaii>-a) 

146616 

Cakialallaaal AvgNa A»gNa(T-26yr)-lNa(T|r) 

atan'-a oleni'^ 
1296-16 



BUILDINaNO.3 
B/tS6kl6NT 

VCXATILIZATKIN OF 4.4'-ODT 
FROM CEILINO SURFACES 

Vaar 

laac 
1 
2 
3 
4 
9 
8 
7 
6 
9 

10 
11 
12 
13 
14 
19 
16 
17 
18 
19 
20 
21 
32 
23 
24 
26 
26 

6 
(uNaaa) 

0.1 
01 
01 
0.1 
0.1 
• 1 
01 
01 
0.1 
01 
01 
0.1 
0.1 
01 
• 1 
0.1 
01 
01 
0.1 
01 
01 
• 1 
0.1 
01 
01 
01 
0.1 

Dal 
(on**) 

6.41E-03 
6.416-03 
•416-03 
•41643 
6.4IE-03 
•416-03 
•416-03 
6.41E-03 
•4IE-03 
641E43 
641E-03 
641E-03 
6.41E-03 
641E-03 
641E-03 
6.41E-03 
•41603 
•41E43 
641E-03 
641643 
•41E-03 
841E-03 
6.41E-03 
641E-03 
64IE-03 
•41E43 
6.41E-03 

. a 
(UMaaa) 

•14 
• 14 
314 
• 14 
•14 
• 14 
• 14 
•14 
•14 
• 14 
• 14 
•14 
• 14 
• 14 
•14 
• 14 
• 14 
• 14 
•14 
• 14 
• 14 
•14 
• 14 
• 14 
•14 
•14 
•14 

a 
(on'*) 

2966-08 
2886-08 
2866-08 
2866-06 
286E-08 
286E-48 
2886-06 
2666-06 
2866-06 
2666-06 
2866-06 
2666-08 
2866-08 
2866-06 
2866-06 
246E4S 
286E-06 
2.86E-06 
266E-06 
1.86E-06 
286E46 
1.86E-06 
1.66646 
286646 
166646 
2666-06 
2966-08 

1 

(•) 
1.00E400 
• 19E407 
•31E407 
•48E407 
1.26E408 
1.68E*oe 
1.69E406 
221E406 
262E406 
264E406 
316E*06 
3.47E406 
378E406 
410E40e 
4.42E406 
473E40B 
6.06E408 
8.366406 
966E406 
6.99E406 
•31E408 
6.62E408 
6.946406 
7.26E406 
787E406 
7.86E406 
•206406 

H 
(UMaaa) 

210642 
210642 
210E-02 
2106-02 
2.iaE-42 
210E41 
210642 
210E-O2 
210E-01 
2I0E-O1 
1106-01 
2166-02 
210642 
2106-42 
210642 

- 2106-02 
210642 
210E42 
2.10643 
2.10642 
210641 
210641 
210E43 
2106-03 
210643 
210641 
210642 

Kd 

(«-•« 

243 
243 
243 
243 
243 
143 
243 
243 
243 
243 
243 
243 
243 
343 
143 
243 
243 
243 
243 
243 
243 
143 
243 
243 
243 
243 
143 

Ca 

I0W 

1.6664? 
1.11607 
1.88647 
t.6864? 
1.86647 
1.86647 
1.88607 
1.66647 
186E47 
1.68647 
16664? 
14864? 
1.86647 
148607 
148647 
1.B8E47 
148647 
1.68647 
1.8864? 
1.68647 
1.86647 
148647 
1.88647 
1.68647 
1.68647 
1.68607 
148607 

Na 
(0*ni^-a) 

3.636-11 
6.466.16 
4.67616 
3.736-19 
3.23E-1S 
1.68616 
2646-19 
2446-16 
2.28E-16 
218616 
204616 
1.16616 
146616 
1.79616 
1.73619 
1.67E-18 
141616 
1476-16 
1.626-16 
1.486-16 
1.44616 
1.41616 
1.36616 
136616 
1.32618 
1496-16 
1.27619 

kHMConc 
(6tan') 

4.48647 
428647 
4.11647 
3.996-07 
3.6)647 
360647 
•7264? 
344E47 
3.67E47 
360647 
•44E47 
•386-07 
•32E-07 
328607 
•21607 
•19E47 
• 10647 
•09607 
•01647 
29860? 
29164? 
2.87647 
283647 
27864? 
1.74647 
2766-07 

AVERAOI 

Na 
Waif-t) 

•486-16 
4.676-19 
•73616 
•13616 
2.896-18 
2.84616 
1.44616 
2.28616 
2166-16 
3.04616 
1686-18 
1.866-18 
1.7*618 
1.736-16 
1.676-16 
1.81619 
1.676.16 
1.626-16 
1.488-16 
1.44616 
1.41616 
1.366-16 
1466-18 
1.336-16 
1.3*616 
1276.18 

bMnkwicy 
Facto 

(UMaaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

-10 
10 
10 
10 
10 
to 
10 
10 
10 
10 

Tkaa 
(aac) 

•18644? 
•196407 
•19640? 
• 186407 
•186407 
•18640? 
•16640? 
•196407 
•196407 
•19640? 
•16640? 
•19640? 
116640? 
118640? 
118640? 
116640? 
•166407 
•18640? 
118640? 
•166407 
•186407 
• 186+07 
•166407 
•181407 
• 18640? 
118644? 

Mawt iM 

(0*81^ 

144646 
1.44606 
1.11646 
1.03646 
• 11E40 
•31640 
7.70660 
740640 
•76640 
•44640 
• 14640 
6.86640 
648640 
6.44640 
826648 
6.OB640 
4.04640 
4.60640 
4.67648 
4.66600 
4.44648 
4.34648 
448640 
4.16640 
447648 
•99640 

_ Uaai 
RmiMni 

( 0 * - ^ 

4.18647 
411607 
3.6664? 
•88607 
34064? 
17364? 
•64607 
167647 
•8664? 
•44647 
•1164? 
•12647 
•2864? 
121647 
11964? 
110647 
100647 
10164? 
266647 
141647 
14764? 
243647 
276647 
27464? 
270647 
26864? 



OeFeIco Model 
Na* ExDel 

(aot)' ?r-
c:e 

vi4«re: Na* 

E = 

Del* 

D l * 

t » 

H« 

K d -

Koc* 

fee* 

Ca* 

Kd 

Inatanlaneoua ennlaakin Ilue rate Iglcnf-t.) 

Soil (or medium) poroalty) (unltleas) 

Enedlve dHruahiily In aoil (cmP/a) • Di x E " * 

nnualon ooafflcleid In elr (ctW/a) 

PI (114) 

Time from sarrpling (a) 

H e n / a Law Corotar l (dmenalordeu Ibmn) 

SoUAaeter peitltkm ooeffldent (cn^/g) • 

Organk; cartxm nioter peiMkin coefflclert (cm'/g) 

Fractkx) of oiganlc cartxm In riBterlal (g/g) 

Initial concertralkxi In aoll or medUm (mg/kg) 

BuUdIr«ND. 3 
DBMrnort 

Volatlllzaikxiar4,4'-ODT 
From Baaemard Sod 

c 0:21 

I 1.37E4)2i 

I t.10fe4)i| 
1496 

2.43E+(]6 

0.006 
0.648 

CelculeUonofDel 

CelculeUen 

C - M -

Cakulallon 

01 
(crW/a) 

1.37E-02 

e (a 

Del 
(cmP/a) 

805E-03 

o f C a 

Caoll 

0648 

D e l * 

E 
(umtleaa) 

02 

0 " 

E 
lunltlaaa) 

02 

Ca* 

CF1 
(0*rn) 

1IXIE4)3 

oTNa N a * 

E 
(uHtleea) 

02 

ef A v g N a 

Na 
OAsnr-4 

2.89E-10 

Del 

{onff) 

B.OBE<a 

Ocnf-m 
&78E.19 

DlxE"» 

Del 

(cn^/a) 
8(eE4)3 

Del xE 
E+(Pax(1-E)xKdft4 

Pa 
Wcm») 

2.69 

Caoll xCFIx 

CF2 
(kiyg) 

1.0064)3 

ExDrt 
( a o t ) " 

a 

(unMeaa) 

114 

Kd 

ionf ia) 
1456 

CF2 

Ca 

(Q/O) 
648E4)7 

» 
Kd 

a 

ienfl%) 

1.0064)6 

AvoNa(T-29yr)*2Na(1 

H 
(unltlaaa) 
2.10E4)2 

pe 
(BTcm*) 

2.65 

Ca 

t 

(a) 

7.686+08 

y ) 

a 
(cn^/B) 

r09E4)8 

d 
(on* 

1 

H 

(umilaee) 

2.1064)2 

O n 
tB/arf) 

1.72E4I6 

Kd 
( c n r / ^ 

1496 

Ca 

(OW 

&4864>7 

Ne 

(gtar^-a) 

2.896-19 

l:\9Ea394BUIneltAIRBMDOr.}a^ (AkODTeoll) ngea O M m 3:09 PM 



BuiUlngNo. 3 

VolBlllizBtk)nof4,4r-ODT 
FramBeaemantSolI 

Year 

laec 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

E 
(unltleaa) 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

Del 
(cn^/a) 

B.05E-03 
8 05E-O3 
805E-O3 
805E4)3 
e05E-03 
8 OSE 03 
8 0SE-O3 
a05E-03 
a05E-O3 
8 05E-03 
8 0SE-03 
6 0SE4)3 
8 05E-03 
8 05E-O3 
8QSE-03 
8 06E-03 
8 OSE-03 
605E4)3 
8 06E-03 
806E-03 
8 06E-03 
8 06E-O3 
8 06E-03 
8 06E-O3 
8 09E-O3 
806E4)3 
809E4)3 

« 
(unNkna) 

114 
114 
114 
114 
114 
114 
114 
114 
114 
314 
314 
314 
314 
314 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 

a 
(crrf/a) 

1.09E4)8 
I.OgE-08 
1.09E-0e 
1.09E4)8 
IOgE-06 
1.09E-06 
1.09E-08 
1.09E4)8 
1.0964)6 
109E4)8 
109E-0e 
109E-06 
109E-08 
10964)6 
10964)8 
1.09E4)6 
10964)8 
109E4I6 
100E4)8 
10964)6 
1.09E4)8 
109E4)8 
1.09E4)8 
1.0gE4>8 
1.09E4I8 
1.09E4)8 
1.0964)6 

1 
(a) 

1.00E+00 
315e+07 
031E407 
946E+07 
r26E408 
158E408 
189E408 
221E+08 
2.S2E+Oe 
2B4E+08 
11SE408 
3 47E408 
178E+0S 
410E+08 
442E+08 
473E+08 
50SE+08 
536E+08 
568E+0e 
S99E+06 
631E406 
662E+0a 
694E+Oe 
7.2SE+06 
797E+Oe 
7.8aE+06 
8.20E+08 

H 
(unHleaa) 

2.10E4>2 
2.10E4)2 
2 10E4n 
2.10E-02 
2.10E4n 
7.V3E-02 
2.10E4)2 
2.10E4n 
2.10E4)2 
210E4)2 
2106-02 
210E4)2 
210E4>2 
210E4)2 
2.10E4)2 
210E4>2 
210E4n 
210E4>2 
2.10E4)2 
210E4» 
2.10E4>2 
2.10E4I2 
2.1064)2 
2.1064)2 
2106412 
2.1CE4>2 
2.10E4Q 

Kd 
(cm'/flj 

1458 
1456 
1458 
1456 
1456 
1458 
1458 
1456 
1458 
1458 
1456 
1458 
1458 
1456 
1456 
1456 
1458 
1458 
1496 
1458 
1456 
1456 
1458 
1456 
1458 
1456 
1458 

Ca 
<aisD 

6.46E4)7 
e48E4)7 
6.4eE4)7 
6.4864)7 
e48E4>7 
648E4)7 
6.48E4)7 
6.4eE4)7 
6.48E4)7 
646E4)7 
6.46E4)7 
646E4)7 
84aE4l7 
648E4)7 
04864)7 
ft48E4)7 
04eE4)7 
ft48E4)7 
6.46E4)7 
648E4)7 
64864)7 
64864)7 
6.4864)7 
6.4864)7 
64864)7 
e.4eE4)7 
0.4664)7 

Na 
(g/cm'-e) 

6.116-11 
1.44E-14 
1.02E-14 
6336-15 
7.22E-15 
6.46E-15 
9896-15 
946E-15 
9.106-15 
4816-19 
497E-19 
439E-15 
417E-15 
400E-19 
3B6E-19 
3736-19 
161E-19 
3906-19 
3406-15 
3 316-15 
1236-15 
119E-19 
ioeE-19 
1016-19 
2.966-19 
2.896-19 
2.83&19 

Initial Cone 
ia/euf) 

1.72E4)6 
1.67E4)6 
1.64E4)6 
1.6164)8 
1.9964)6 
1.9764)6 
1.5564)8 
1.9364)6 
1.92E4)6 
150E4)6 
1.49E4)6 
1.47E4)6 
1.46E4)6 
1.45E4)6 
144E4)6 
1.43E4)8 
141E4)8 
1.4064)8 
1.3964)6 
13864)6 
1.37E4)6 
1.3664)6 
1.3564)6 
1.3464)6 
1.336-06 
1.3264)6 

AVSRAOE 

Na 
ialcnf*) 

1.44E-14 
1.02E-14 
8.33E-19 
7.22E-18 
64BE-19 
989E-19 
946E-19 
9106-15 
4.eiE-19 
497E-19 
435E-19 
417E-19 
4006-19 
1686-19 
173E-10 
1616-19 
1906-10 
1406-19 
1316-19 
123E-19 
1196-19 
1086-19 
1016-19 
2.906-19 
2.886-10 
2.836-19 

Ifwfflctonoy 
Factor 

(umtlaea) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tiro 
(680) 

119E+07 
1166+07 
1196+07 
1196+07 
1196+07 
1156+07 
1196+07 
1196+07 
1196+07 
119E+07 
119E+07 
ligE+07 
1196+07 
1196+07 
119E+07 
1196+07 
319E+07 
1196*07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 
1106+07 
1196+07 

MaeaLoet 
(Oton>) 

45964)8 
12264)8 
2.6364)8 
2.2864)8 
2.0464)6 
1.86E4I8 
1.7264)8 
1.6164)8 
1.9264)6 
1.44E4)8 
1.37E4)8 
1.3164)6 
1.2664)8 
1.2264)8 
1.1864)8 
1.1464)8 
1.1064)6 
1.07E4)8 
1.0464)8 
1.026418 
9.9364)9 
9.7164)9 
0.4964)9 
9.2964)9 
9.1164)9 
0.836419 

_ Maee 
Rsfiwan^ 

iafcnf) 

1.8764)6 
1.6464)6 
1.8164)6 
1.9964)6 
1.9764)6 
1.9964)6 
1.03E4M 
1.0264)6 
1.0064)6 
1.4964)8 
1.4764)6 
1.4664)6 
1.4064)6 
1.4464)6 
1.4364)6 
1.416410 
1.4CE4I0 
1.38E4)0 
1.3864)6 
1.376416 
1.3664)6 
1.3064)8 
1.3464)6 
1.3364)6 
1.3264)6 
1.3164)6 
1.4SB46 
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APPENDIX E 
DIELDRIN 



BUILOINO NO. 3 
BASEMENT 

VOLATILIZATMN OF DIELDRIN 
FROM FLOOR SURFACES 

Hwang DaFako Modal 

N a - 6 x 

( .0 

ahara: N a -

6 -

D a l * 

0 1 -

a * 

1 * 

H -

K d -

K o c * 

f o e * 

Ca-

Ordpa 

Oalpa 

C a k u l a l l o n ef Oal 

Calculat ion 

Dal 

I f 

(Ftox 
(FhNX 

oa* 

Dl E 

( o n ' * ) (UMaaa) 

1.28602 

o fa 

• 1 

a * 

Oal 6 

r o n ' * ) ( u N a a a l 

9696-03 a t 

H Ca 

Kd 

E f iadva d f f laMty k l f d ( c m ' * ) * Cl X E " * 

D l l t a t a i ooa l ldan l k i ak ( c m ' * ) 

F l ( 114 ) 

Tknalromaanving(a) 

Orgaiac ca i tan v M t o pardf on ooafBctod (a 

k N r i caneankaaon k l ao6 er m a d u n ( M ) 

1 (HBkm') 

1 (Ifi if) 

D I x E * " 

Ool 

( o a » * l 

8 4 6 6 0 3 

Oal xE 
6 4 ( P a x ( 1 - E ) x K d M ) 

Pa Kd H 

( D e n f i ( o n ' M (uMaaa l 

• 

ifH) 

• 
(on'M 

2 4 1.7 2 3 9 6 0 3 3416-47 

•11 

1.296421 

2396431 
17 

1.7064031 
0.0011 

04131 
1.36481 

CakulalknafCa Ca* 0#axCF4p,xd 

Odpa CF 
(uakxn'l ( a U I 

0413 1.00646 

aINa Na* 

d 
(on) 

1 

ExOal 

p ca 
IHenft (eU 

1.4 6.42E49 

H Ca 
(aot)» Nl 

E 
(UNaaa) 

0.1 

Dot 

(cai**) 

B.88E43 

a 
(urtBwa) 

•14 

-a 

(cm'/k) 

341607 

1 

(a) 

7666408 

H 
(IiMaaa) 

148643 

Nd 
( c m ^ 

1.7 

Ca 

M l 

•41668 

Na 

(Bkm'-a) 

1.486-18 

CakulMlanaf AvgNa Aa|Na(T*2S|r)*2Na(Tyr) 

giknr-a gtair-a 
1.48616 2606-16 

l.1BaD3648llkiaMIRaMOI6 JILB |NfOwntor| 
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BUILDING NO. 3 
BASEMENT 

CALCULATION OF AIR CONCENTRATION 
ENDRIN 

Calculation of Air Cone Ca = (Na X CF1 X A X t, X CF2)/(CF3 x V) 

Where: Ca = 
Na = 
A = 
te = 

V = 
CF1 = 
CF2 = 
CF3 = 

Predicted air concentration in building (mg/m') 
Average emission flux (g/cm'-s) 
Area of room (cm )̂ 
Air exchange rate (s) 
Volume of room (cm') 
Unit conversion factor (s/hr) 
Unit conversion factor (mg/g) 
Unit conversion factor (cm'/m') 

Source 
Floor 
Soil 
Total 

Average Na 
(g/cm -̂s) 

9.10E-16 
7.56E-18 

Applicable 
Area (cm^ 

2.70E+07 
1.06E-i-06 

Emission Rate 
(Q/s) 

2.46E-10 
6.17E-06 
8.19E-08 

Chemical 

Endrin 

E 
(g/s) 

6.10E-06 

CF1 
(S/hl) 

3600 

U 
(hr) 

0.233 

CF2 
(mg/g) 

1000 

CF3 
(m'/cm') 

1.00E-06 

V 
(cm') 

3.29E+10 

Ca 
(mg/m') 

2.09E-06 

i:\SE03540\final\AIRBMEND.XLSTotalAlrConcentratlon Pagel 6/4/96 4:01PM 



BUILDINI1N0.3 
BASEMENT 

VOLATILIZATnN OF ENDRM 
FROM FLOOR SURFACES 

Hwang DaFako Modal 
Na-

ahara: 

Cakulallon of Oal 

Cakulallon 

Cakukllon 

Cakulalkn 

CakulaUon 

a 
(on'*) 

129E-02 

a fa 

Oal 
ran'*) 

8896-03 

ofCa 

OMpa 
(iiatan'l 

0032 

eINa 

6 
(UNaaa) 

01 

af AvgNa 

Na 
Mm'-a 

486618 

ExDal 
( a a l ) " 

Na-
E-
Dal-
a-
X -

1 -
H -
Kd-
Kbc-
roc* 
Ca-

Oidpa (Floor 
C»lpa(Fkior 

Dal* 

E 
(UMaaa) 

01 

a -

• 
lui laaal 

ftl 

Ca* 

CF 
(Btig) 

1.O06-O8 

Na-

Dal 
(on'/a) 

•88643 

atan'-a 
9166-16 

H Ca 
Kd 

katodonaoua antoilon an rata (atan'-a) 
Sol (er madum) poroaHy) ( uM i i i ) 

ONkatoi coaffldonl ki ak (on'*) 
Pl(114) 
Tknakemaanipang(i) 

SoMwtv pofHtkm coofnctonl (onr^) • 
OigMdc cartfon «ato partlon coaffldanl ( 
Frocflon of ofQirtc coftan In nolirti l iwH 
kNi l concankalon kl aoa or madun (gO) 

) (agtaa*) 
) (gtaa') 

0IXE«» 

Dal 
(on'*) 

S.8SE-03 

0 1 xE 
6 4(Pax(1-6|xKdH) 

Pa M H 
ratan'i ron'*) rui ia ial 

14 34 164E-06 

0*lpaxCF4>,xd 

d p ca 
(on) ratan'i I M 

1 2.4 6.17608 

ExDal H C i 
(xatjP' Kd 

a a t 
(UNaaa) (on'*) (a) 

3.14 1.31E.10 768E406 

A.(Na(T*29yr)* lNa(T(r) 

:«fm 

m 
(on"* ! 

131610 

H 
( u M m ) 

144E48 

01 

1.29E-02 

1.64E-09 
34 

3.406404 
0001 

0.022 
22E-06 

Kd 
(on>W 

34 

Ca 

(B«l 

•17648 

Na 
(Btan'-a) 

4.866-16 



BUILOINO NO. 3 
BISEMENT 

VOLATILIZATHN OF ENDRIN 
FROM FLOOR SURFACES 

Yaar 6 

l i a e 

(UMaaa) 

01 
1 01 
2 Ol 
3 0.1 
4 Ol 
6 O l 
6 a t 
7 01 
8 O l 
a O l 
6 O l 
1 01 
2 O l 
3 O l 
4 01 
9 01 
8 O l 
7 01 
a 01 
a 01 
N 01 
M 01 
a Ol 
a 01 
4 01 
a 0 1 
!6 01 

DM 
(on'*) 

•696-03 
969E-03 
•89E-03 
9.69E43 
869E-03 
•86E-03 
689E-03 
6.86E43 
669E-03 
6896-03 
6896-03 
989643 
6896-03 
686E43 
S69E43 
6.86603 
6866-03 
6.86E43 
686643 
6866-03 
688E43 
9886-03 
•88E-03 
669E-03 
9.8SE-03 
•86E43 
686E43 

a 
(umaaa) 

•14 
314 
• 14 
3.14 
• 14 
• 14 
•14 
• 14 
•14 
• 14 
• 14 
• 14 
• 14 
• 14 
• 14 
• 14 
• 14 
•14 
• 14 
• 14 
•14 
• 14 
• 14 
• 14 
• 14 
• 14 
3.14 

a 
(on'*) 

141610 
131E-10 
1416-10 
1.31E-10 
1.31E-I0 
1.31E-10 
1.31610 
1.31E-10 
1.31E-10 
131E-10 
131E-10 
141E-10 
131E-10 
141610 
131610 
1.31E-10 
1.31610 
1.31610 
1.31E-10 
1.31610 
141E-10 
131E-10 
1.31610 
141610 
141610 
1.31E-10 
1.31610 

t 
(a) 

1.00E400 
31BE407 
6.316407 
9.46E407 
1.26E406 
1.68E406 
1.886408 
22tE408 
2.626*08 
2846*06 
• 186*06 
•476*06 
•786406 
4.10E406 
443E406 
4.73E408 
6086*06 
•366*06 
6666406 
•6*6406 
•31E406 
6e2E*06 
6.e4E409 
7286*06 
7676*06 
7886*08 
6.206*06 

H 
(UNaaa) 

1.64646 
1.64646 
1.646-06 
1.64646 
1.646-06 
1446-08 
I44E46 
1.64E46 
1.64646 
1.64E46 
164E-06 
1.64E-06 
164E-06 
I.64E46 
1.84E4S 
164E-06 
1.64E4e 
1.64608 
1.64646 
1646-06 
144648 
1446-08 
164646 
1646-06 
1.646-06 
1.64606 

_ L 6 4 E 4 8 _ 

Kd 
(oa**) 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

Ca 
(9W 

•17E40 
• 17600 
•17649 
•17640 
•17649 
•17649 
•17640 
•17640 
0.17640 
•17649 
•17649 
•17646 
•17609 
•17609 
•1TE4I0 
•17600 
•17640 
•17640 
•17640 
•17640 
•17640 
•17E-O0 
•17E-0* 
• 1764* 
• 1764* 
• 1 7 6 4 * 
» " E 4 B 

Na 
(gfcm'-a) 

1.2S613 
227617 
1.61617 
141617 
1.14E-17 
1.026-17 
0.28618 
•86E-18 
•04E-18 
7.86E-ia 
719618 
886616 
866618 
•31618 
•.08E-18 
6.67618 
688616 
641616 
•38618 
822618 
•086-16 
498618 
4686-18 
474618 
4.64618 
4.86618 
4.48616 

kNalCenc 
(gtaa') 

210648 
119646 
2.19646 
216648 
216E46 
2.I6E-06 
217648 
217E-06 
217606 
217E46 
2.16646 
218646 
2166-06 
2.16646 
218648 
218646 
218648 
218646 
2166-06 
218646 
218648 
2146-08 
214608 
214606 
214606 
214E-08 

AVIRAOI 

•MfnCWICy 
Na Facto 

(gkm'-a) (udlai 

227617 
14161? 
141617 
1.14E-17 
1026-17 
•28E-t6 
•696-16 
•04E-16 
7.68618 
7196-18 
6486-16 
6.96E-16 
•31616 
6.086-18 
9.67E.16 
6686.16 
641616 
6.366-16 
6.22616 
6.086-18 
4.66618 
4686-16 
4.74616 
464616 
4866-16 
4.466-16 

») 

10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
to 
10 
10 
10 

Tkna 
(aac) 

•186*07 
•186407 
• 166407 
1186407 
•196407 
•196407 
•196407 
•196407 
-3.196407 
•19640? 
•196407 
•196+07 
•196+07 
•196+07 
1196407 
•196407 
•19640? 
•196407 
•181407 
•166487 
•166407 
•16640? 
•186407 
•186407 
3.186407 
1186407 

Maaalaat 
(gfcm') 

7.17611 
647611 
4.14611 

3.6896-11 
•206611 
2427611 
271611 

2436611 
1.39611 

22676-11 
21626-11 
2476-11 

14886-11 
1.9186-11 
14St611 
1.7036-11 
1.7386-11 
1486-11 

1446611 
14036.11 
14686-11 
1429611 
1.4986-11 
1.484611 
1.434611 
1.408611 

Uiai 
ftamHM 

waif) 

211641 
219601 
218646 
216648 
218648 
217646 
217648 
217646 
217646 
216648 
216646 
218646 
2166-06 
216646 
216646 
219646 
216646 
218646 
218646 
218646 
214648 
214646 
214648 
214648 
214646 
214646 
218148 



BUILOINO NO. 3 
BASEMENT 

VMATIUZATKINOF ENDRIN 
FROM BASEMENT SOL 

Harang OaFako Modal 
ExDa 

Kd 

: N i - katodanaouian^aaonnarak(gfcm'-i) 
E- Sol (or madun) poroaHy) (IfNaaa) 
Dal- Efrac*vadfki iMlykiao*(on'*)-axE"' 
n « omuotoi coaStetod ki ak (cm'*) 
X- PI (314) 
I - Tkna9omaanafeig(i) 
H - HanryaLawC4xi>to4(iinianaoriaia(onn) 
Kd- SeaA>atopai«toicooflklonl(on'*)-
Koc* Orgaric caitan vaitopa)noncoondanl(oiAg) 
toe- FracSon of crgaiie carton kl matoial (git) 
Co* kMiloonoankalonkiaolorniadkfn(nigiig) 

I "1 
i t.296-021 

1 iiie-dgl 
204 

3.406404 
MM TTH 

Calculation of Dal Dal- 01x6"* 

Dl E 
(gr f* ) (uMaii) 

1.28E-02 

OS 
(oaf*) 

02 7.39643 

Calculation of a DatxE 
E*<Pax(l-E)xKdN) 

Dil 
I tm'*) 

73SE-03 

efCa 

CaoO 

(nniko) 
1186 

E Pa Kd 
(UMi i i ) lafcm') ( o n ' « 

02 169 204 

Ca*CaoaxCF1xCF2 

CF1 CFl 
la»ial (kab) 

:S?^ 1.0J^ 

Ca 
(0U 

i.iei'S 

H 
(UNaaa) 
1.64E-03-

(gfcmh 
2.69 

a 
(on'M 

9.9761 f 

d 
(on) 

1 

Cw 
rakan') 

•19641 

CalcutallanefNa ExDal M 
( a a i y 15" 

E 
(UMaaa) 

02 

Dal 
(an>*) 

739603 

(UNaaa) 

•14 

(on'*) 

• 97611 

1 
(a) 

7686*06 

H " 
(UNaaa) 

1.64e4i 

m 
(oa**) 

J04 

Ca 
(Bt) 

11*648 

Na 
(gfcm'-a) 

1786-16 

Cakulatkn of AvgNa Aug Na (T • ISyr)-1 Na (T yr) 

Na 
gtaii -a gfcm'-a 

3.76E-16 746616 

LWEOssaaariaa/wiaMCNOJCL* |A»enaao^ • M M 441PM 



BUILOINO NO. 3 
BASEMENT 

VOLATILIZATION OF ENDRIN 
FAOMBASEMEm BOIL 

Yaar E 

laac 

(UMaaa) 

02 
1 02 
2 02 
3 02 
4 02 
6 02 
6 02 
7 02 
8 02 
« 02 
0 02 
1 0.2 
2 02 
3 02 
4 02 
6 02 
6 02 
7 02 
a 02 
9 02 
» 02 
t l 03 
12 02 
13 02 
)4 02 
19 02 
M 02 

Dd 
(on'M) 

73SE43 
7.39603 
739603 
739E-03 
7.39E43 
735E-03 
739E43 
7.39E-03 
7.39E-03 
739E-03 
739E43 
739E-03 
735E-03 
7.39E43 
7.396-03 
7366-03 
7.396-03 
7.396-03 
73S643 
7.36E-03 
736643 
7.366-03 
736643 
7.3SE43 
739E43 
7.396-03 
7396-03 

a 
(UMaaa) 

•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
3.14 
•14 
•14 
314 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
• 14 
•14 
•14 
3.14 
•14 

m 
(on'*) 

6.67611 
6976-11 
6.676-11 
9.97611 
9.97E-11 
697E-11 
9.97E-11 
697611 
•97E-11 
697E-11 
•97E-11 
667611 
667E-11 
667E-11 
•67E-11 
867E-11 
697E-11 
•97E-1I 
•976-11 
6676-11 
6.67E-11 
•676-11 
8.676-11 
667E-11 
687E-11 
867E-11 
667611 

t 
( i ) 

1006*00 
• 196*07 
•316*07 
9.48E407 
126E406 
198E406 
1.89E408 
221E*06 
282E*06 
284E*06 
• 16E406 
3476406 
3786406 
4.10E406 
4.426406 
473E406 
8.06E406 
636E*06 
6686*08 
6996*06 
•316*46 
6626*08 
6946*06 
7296*06 
767E406 
7686*06 
«»e406 

H 
(UNaaa) 

1.64E48 
164E48 
1.64E49 
1.64E4S 
184E46 
1.64E-08 
1.e4E46 
1.64E-<a 
184646 
1.84E-00 
1.64E4S 
1.64E-06 
1.64646 
1.64E46 
1.64646 
1.84646 
1.646-08 
164649 
1646-06 
1.646-06 
1.64606 
164E-06 
1.84646 
1.84E46 
164E-0S 
1.64646 
1.64646 

M 
(on**) 

204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 

Ca 
(0t) 

1.19649 
1.196-06 
1.19606 
1.19608 
1.19606 
1.19E48 
1.19606 
1.1*606 
1.19846. 
1.19606 
1.19646 
1.19646 
1.19606 
1.19646 
1.19646 
1.19646 
1.19646 
1.19648 
1.19646 
1.19606 
1.19646 
1.19649 
1.19648 
1.19648 
1.19646 
1.19649 
1.19606 

Na 
(Itaa'-a) 

1.08611 
1496-19 
144619 
1.096-19 
9.496-16 
•496-16 
7.71616 
714616 
•616-16 
6.306-16 
•616-16 
6.706-16 
8.496-16 
•2461S 
•066-16 
4.686-16 
4.726-16 
4.68616 
4.486-16 
4.336-16 
4.136-16 
4.136-16 
4.036-16 
3.946-16 
3666-16 
3.786-16 
•71616 

kMalCone 
(gtan^ 

•16646 
•146-OS 
• 146-08 
• 136-06 
•13E48 
• 13E-06 
•t3E-06 
•12E-06 
• 12E46 
•13E48 
•126-06 
•126-06 
•11646 
•11E46 
•116-06 
•116-06 
•11646 
•11E4( 
•11E-0* 
•10608 
•10E46 
• 106-06 
•10E-06 
• 10646 
• 10E-08 
•10E46 

AVIRAOI 

Na 
(gfcm'-a). 

1.69E-1S 
1.34E.19 
1.0SE.19 
g.49E-t8 
8.49E-16 
7.71616 
7.14616 
6.88616 
•306-18 
8.986-16 
6.706-16 
6.486-16 
6.24616 
8.06E-16 
446618 
4.72616 
4.66618 
4.46616 
4.33616 
4.236-16 
4.116-16 
403616 
•04618 
368616 
• 7 6 6 t 6 
3.716-16 

•NfnCHncy 
Facto 

(IiMaaa) 

10 
10 
10 
10 
10 
10 
10 
16 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
16 
10 
10 
to 
10 
10 

Tkna 
| i*c) 

i l6£40? 
•16640? 
•18640? 
•16640? 
•166407 
•186407 
•18E407 
•16640? 
1166407 
116E407 
lt8E40? 
• 186407 
•166407 
•166407 
•166407 
• 18E407 
•166407 
•196407 
• I6i!407 
•196407 
•16E*«I? 
•166*07 
•186*07 
•16640? 
•166407 
•16640? 

MaMLaal 
(•taa") 

-nms-421640 
•44640 
286640 
2.68640 
243640 
218640 
211600 
1.89640 
148640 
1.60640 
1.71646 
1.68640 
1.80600 
1.64640 
1.46640 
1.46640 
1.40640 
1.37640 
1.33640 
1.30640 
1.r640 
1.14640 
1.12640 
1.10600 
1.1764e 

— Uaai 
RMNnki) 

(gtaa') 

•i4e40 
11464« 
•13646 
•13648 
•13608 
• 13646 
•1264 ( 
•12646 
•12648 
•12648 
• 12646 
•11606 
• 11646 
•11606 
•11646 
•11648 
• 11646 
•11648 
•10646 
•10646 
•18646 
• 106-08 
•10646 
•106O( 
• 10646 
• 1064* 
IUM? 

l.«6O3640aniMIR0M6NOJ(LS |AfcEn*8ell| PagaS 6MM4A1PH 
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BUILDING NO. 3 
BASEMENT 

CALCULATION OF AIR CONCENTRATION 
gamma-BHC 

Equation 

Where: 

Ca = ( 

Ca« 

E = 

U = 
V = 

CF1 = 

CF2 = 
CF3 = 

Ca = (E x CFl te x CF2) / (Vx CF3) 

Predicted air concentration in building (mg/m') 

Average emission rate from ail sources (g/s) 
Air exchange rate (hr) 

Volume of room (cm') 

Unit conversion factor (s/hr) 

Unit conversion factor (mg/g) 
Unit conversion factor (m'/cm^ 

Source 
Floor 
Wall 

Celling 
Soil 
Total 

Average Na 
(g/cm^-s) 

1.65E^15 
8.74E-16 
6.20E-16 
8.16E-15 

Applicable 
Area (cm^) 

2.70E+07 
1.47E4-07 

1.35E4-06 
1.08E+06 

Emission Rate 
(g/s) 
4.45E-06 
1.26E-06 

1.12E-07 
6.81 E-07 
1.05E-06 

Chemical 

gamma-BHC 

E 

(g/s) 

1.05E-06 

CFl 

(s/hr) 

3600 

ta 
(hi) 

0.233 

CF2 

(mg/g) 

1000 

CF3 

(m'/cm') 

1.00E-06 

V 

(cm') 

3.29E-M0 

Ca 

(mg/m') 

2.68E-05 

l:VSE03548UlnaiVAIRBMBHC.XLS rrotalAlrCoiK] a/4M 3:65 PM 



VMOMaVO.i 
BASEMENT 

VOLATILIZATION OF gmma^HC 
FROM FLOOR SURFACES 

Hwing DaFaIco Modal 
Na-

ahara: 

Cakulallon of Dal 

Calculation 

Dl 
Icm'*) 

142E-02 

o fa 

Dal 
ton'*) 

6646-03 

aICa 

M p a 
h.atan') 

0151 

afNa 

ExDa 

(««ir 
Na-
E-
Oal-

n-
a -
t -
H -
Kd-
Koc-
loc-
Ca* 

C»4pa(Fk>o> 
Oalpa (FkMV 

Dal* 

E 
(UMaaa) 

01 

0 * 

E 
(UMaaal 

01 

Ca* 

CF 
laba) 

1.00608 

Na* 

H Ca 
Kd 

8o8 (or madun) poroaiy)( 
EBai»iadlkiiM(ykiaol(e 
Olffl.aencoanclanlkiak(< 

Pl(314) 
Tknaft<maanaaig(a) 

SoWMtopamenceafflda 
OigaiiccaitonMtopaflll 
FracBon of orgaric .^Iwoi 

) 
) 

OlxE*» 

Oal 
(cm**) 

6.64603 

DaIxE 
E4(Pax(1-E)xKdM) 

Pa Kd 
rafcmh Icm^*) 

2.4 1.06 

CalpaxCF^xd 

d p 
loa) (afcm') 

1 24 

_ l l O a l H 

rak(gfcmP-a) 
fldaia) 
m ' * ) *OlxE?" 
»'*) 

antodaaatom) 
nl(cmAg)-
«ncoalBdinl(cm'*) 
h malarial (gig) 
r madun (gt) 

(M0tan') 
(Otan*) 

H a 
(uMaaa) Ion'*) 
•19604 9.08E-oe 

Ca 
ram 

•29646 

Ct 

Oi l 

1.42E-02I 

3.19E-04I 
1.08 

108E403| 
OOOll 

01811 
I.8IE47I 

( i ^ ^ w 

E 
(uNaia) 

0.1 

Dal 
(em'/i) 

8.84643 

a 
( u H m ) 

•14 

a 
(cm'*) 

8.06648 

w 

74aE408 

H 
(UNiaa) 

119644 

Kd 

| a r f « 

148 

Oa 

(Btt 

848648 

Na 
(Itarf-a) 

•236.18 

Calculatlan a( Avg Ita Aag Na (T * 28)r) * 1 Na (T ) i ) 

afcan'-i 
•236-18 1.666-16 



BUIlDiNONO.3 
BASEMENT 

VOLATILIZATION OF ̂ nnia.BHC 
FROM FLOOR SURFACES 

Vaar E 

l i a e 

( u N i i i ) 

01 
1 01 
2 01 
3 Ol 
4 01 
8 O l 
6 01 
7 01 
6 01 
9 01 
0 01 
1 01 
2 01 
3 01 
4 01 
3 01 
6 01 
; O l 
6 01 
9 0.1 
iO 01 
tt O l 
t2 O l 
13 01 
14 01 
IS O l 
» 01 

Dil 
(cm'*) 

664E-03 
664E-03 
e64E-03 
6.64E-03 
664E-03 
664E-03 
6ME-03 
684E43 
8646-03 
6646-03 
664643 
•646-03 
664E-03 
6.64E43 
664603 
e84E-03 
6.64643 
6.64603 
664603 
6.646-03 
644643 
664643 
664643 
• 64E-03 
664E-03 
6.64603 
664E43 

a 
(uNai i ) 

• 14 
• 14 
• 14 
• 14 
314 
• 14 
•14 
314 
• 14 
• 14 
•14 
• 14 
• 14 
114 
•14 
314 
•14 
• 14 
• 14 
• 14 
• 14 
• 14 
314 
• 14 
•14 
• 14 
•14 

a 
(on'*) 

9.06E-06 
908E-06 
•.08E-06 
9.086-06 
9066-06 
9.08E-0a 
906E-06 
•08E-08 
9.086-06 
908E-06 
906E-08 
9.08E-06 
906E46 
9.066-06 
• 06E48 
0O8E-O8 
9.066-06 
9086-06 
908E-06 
9.066-06 
• 06646 
• 0*648 
648E46 
•686-08 
6.086-06 
9066-06 
•06E46 

t 

(•) 
1.006*00 
3.1SE*0? 
64IE407 
•466407 
1266406 
1686406 
1.896406 
221E406 
2636*06 
2646*96 
• 186*06 
3.476*06 
3.766*06 
4.106*06 
4.42E406 
473E406 
608E406 
•36E406 
668E408 
6666406 
•31E406 
8.e3E406 
6*46406 
7.266406 
7676406 
7.68E406 
•20E408 

H 
(UNHi) 

• I9E-04 
3196-04 
• 19E-04 
• 19E-04 
• 19E-04 
• t*E-04 
119E-04 
•19E4M 
• 196-04 
• 196-04 
319E-04 
• 196-04 
• 1*644 
•19644 
•19844 
•19644 
31*6-04 
•19E44 
• 196-04 
• 196-04 
• 196-04 
•19644 
•186-04 
•19644 
•196-04 
•19644 
•19E44 

Kd 
(on '« 

1.06 

108 
1.06 

1.06 

106 
106 
1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

1.08 

146 
1.06 

1.06 

1.06 

1.06 

1.08 

1.06 

1.06 

1.06 

1.06 

1.06 

1.06 

Ca 

(««) 

•2 *606 
6 K E 4 6 
628646 
62*646 
629646 
•29666 
8.29648 
•39648 
9.296-09 
6.29606 
6.29606 
6.29646 
8.a646 
8.21648 
8.29648 
82BE4S 
•29649 
629646 
629646 
•2964« 
8.29648 
8.19646 
6.1964a 
• a 6 4 ( 
•29649 
9.29646 

.8Me-o« 

Ni 
(0taa'-i) 

231611 
4.12E-19 
241E-19 
2366-16 
108E-19 
164E-16 
1.68E-1S 
1.66616 
t.46E-18 
1.37616 
1.30E-16 
1.14616 
1.196.16 
1.14616 
1.106-19 
1.086-16 
1.03616 
9986-18 
9766-16 
•44619 
•20616 
•08616 
•776-16 
•668-16 
•406-16 
•236.16 
107616 

kNalCone 
(gtan') 

141E47 
1.36607 
1.29E47 
121E47 
119E-07 
1.0*647 
1.04647 
•86E48 
•43E46 
•99E-06 
6.66E-0B 
6.19E-08 
7.62648 
7.46648 
711606 
8.77E-0B 
• 48646 
•14606 
6S3E46 
663E46 
624608 
4.96648 
486606 
441E-06 
416646 
346606 

AVERACSE 

Na 
(g ton ' - i ) 

4 1 2 6 1 6 

241E-1S 

238E.16 

208E-16 

164E.16 

1.86616 

1.96E-16 

146E- t6 

1.37E-I6 

1.306-16 

1.24E-1S 

1.19E-16 

1.14619 

1.106-16 

t .08E-t6 

103E.18 

9.98618 

• 7 0 6 . 1 8 

9 4 4 6 1 6 

• 2 0 6 - 1 6 

6.966.16 

• 7 7 6 - W 

• 8 1 6 - 1 6 

• 4 0 6 - 1 6 

813618 
647&t6 

aiaiaoancy 
Facto 

(UMHi) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
w 
to 
10 
10 
to 

Tkna 
(MC) 

• I6E407 
•16E407 
• t6E407 
119640? 
• t9E407 
• 196407 
•196407 
1I6E407 
• t96407 
•186407 
1196407 
• 196407 
•186407 
•166407 
•186407 
•186407 
•166407 
1166407 
3.188407 
•166407 
•166407 
•186407 
•168407 
• 186407 
•188407 
1188407 

MaaaLoat 

(•taa*) 

1.30646 
•18640 
7.4)640 
6.48646 
660640 
6.30849 
441E40 
4.8664* 
4.33640 
410640 
3.91640 
•78640 
340648 
147648 
3.386O0 
•24640 
•18640 
• 08640 
106640 
1.00840 
1.83648 
1.77600 
271640 
1.66840 
140848 
28684a 

' ilaw 
ntn iMwI I 

Waif) 

1.38847 
1.21647 
121647 
1.1860? 
1.68647 
1.04647 
•68646 
0.43606 
6.68646 
8.68646 
•19646 
743640 
7.46846 
7.11648 
•77646 
6.48646 
•14E46 
6.63848 
663646 
624648 
4.B6640 
448648 
4.41646 
4.16606 
346646 
•83646 
7,73146 



BUILnNONOS 
BASEMENT 

V0IA7&IZATK)N OF g«>aa-BHC 
FROM VERTKAL SURFACE8 

Hwang DaFako Modal 

Cakulallon of Oal 

ExDal Ca 
( a . l ) " 

: N a -
E-
o a -
n -
*-
I * 
H -
Kd-
Koc-
roc-
C i -

C«tpa(Wal) 
Oik>*|Wai) 

Kd 

kialantoiaoul airiaaon Biac rata (gfcm'-a) 
Sod (or madkan) poroaky) (uillaai) 
EKactva dfflnMly kl ao* (cm'*) - 01X E"> 
DWuilon coorfnonl In tiK (cnr fv) 
PI (314) 
Tkna irem camping (a) 
Harvya Law Conatod (duMnlorliai lorm) 
SodHMto parHon coafflctod (cm'/g) - Koc X foe 
Orgiric CMkon wi to paiMon eoafflctod (o i r * ) 
Fracton el orgwdc caitnn kl matoW (gig) 
kWal cencankaion kl aeO er madun (g/g) 

n 
lew'*) 

Oa- OtxE"* 

(.42E-a2 

E 

( uM i i i ) 
Del 

(cm'*) 

(ugtan*) 
woof) 

0.1I 

1.42E-02I 

3.19E-04I 
l.08E*00 
1.06E*03| 

OOOll 

0.06011 
soiE-oel 

Cakulalkn Ola PaIxE 
6*(Pax(1-6|xKdlH) 

Dil 
(on'*) 

6.646-03 

6 
(uMiaal 

01 

Pa 
(ofcrn") 

2.4 

Kd 
Icm'M 

1.08E*00 

H 
(uNaaa) 
319E44 

(on***) 
948E46 

CakuMlanafCa 

CakuMlanolNa 

Calpa 

0.0601 

Ca- OalpaxCF/{pkXd 

CF 
(9M 

1.006-08 

d 

(""I 
P 

(afcm'i 

Na* ExDi l 
( a . f l » 

24 3.34E-06 

Kd 

E 
(udlaaa) 

01 

Dal 
(cm**) 

6.64603 

a 
(UNaaa) 

•14 

(cm'*) 

• 066-06 

t 

( i ) 

7.686*06 

H 
(uMiaa) 

119644 

Kd 
«m'«) 

1486*00 

Ca 

Wt) 

134606 

Na 
(0km'-«) 

4.37616 

CakuMlattar AvgNa Aig Na (T • 29|r) • I N i (7 IF) 

4.37616 
atan'-a afcm'-i 

• 7 4 6 1 * 



BUILDINONO.S 
BAS6MENT 

VOLATILIZATON OF ganvM-BHC 
FROM VERTKML SURFACES 

Year 

l i a e 

19 
20 
11 
22 
23 
24 
IS 
26 

E 
(UMaaa) 

• 1 
01 
Ol 
01 
01 
01 
01 
01 
O l 
01 
01 
01 
01 
01 
0.1 
01 
01 
0.1 
01 
01 
0.1 
01 
01 
01 
01 
01 
01 

Oil 
(on'*) 

664E-03 
664E43 
684E43 
664E43 
684E43 
664E43 
664E-03 
864E-03 
684E-03 
664E-01 
664E-03 
664E43 
6646-03 
664643 
6646-03 
664E-03 
664643 
664E43 
664643 
6646-03 
6646-03 
664E43 
6646-03 
•646-03 
6646-03 
•64E-03 
664E43 

a 
(uNaea) 

• 14 
314 
• 14 
•14 
• 14 
• 14 
114 
•14 
• 14 
• 14 
•14 
• 14 
•14 
• 14 
314 
314 
3.14 
314 
•14 
• 14 
•14 
•14 
• 14 
•14 
• 14 
•14 
• 14 

o 
(on'*) 

9.086-06 
906E-OS 
•066-06 
0.066-06 
008E46 
•06E-O8 
9.06E-06 
908E-06 
908E-ae 
906E-06 
9.06E-06 
9.066-06 
9.066-06 
•08646 
9.086-06 
9.066-08 
•oeE-06 
908E-06 
9.086-06 
9.06E-O6 
•066-06 
9.086-06 
9.06646 
9086-08 
9.08646 
9.06646 
9.08E46 

t 
( i ) 

1.00E*00 
3.18E<07 
63IE*07 
948E407 
1266*06 
t.S8E*06 
189E*06 
22IE*06 
2626*06 
2646*06 
31SE*06 
3.47E*06 
3 78E*06 
4106*06-
442E<06 
4 73E406 
806E40a 
836E406 
668E406 
699E406 
831E406 
663E406 
6B4E406 
726E40e 
797E*06 
7886*06 
620E406 

H 
(UNaaa) 

319E44 
3196-04 
• I9E-04 
3.19E-04 
3,19E-04 
•19E-04 
• 19E-04 
3.1*6-04 
3.116-04 
3196-04 
• 19E44 
3.186-04 
3.19E44 
319E-04 
• 19604 
3.19604 
•19E44 
• 196-04 
• 196-04 
• 196-04 
•1*644 
• i a 6 4 4 
•19644 
• 196-44 
•196-44 
• 19644 

•1«6-0« 

Kd 
(em**) 

1.08E400 
106E*00 
108E*00 
1.08E*00 
108E*00 
1.06E*00 
1.08E*00 
108E*O0 
1.a8E*00 
1066*00 
1.086*00 
1.06E*00 
108E*00 
1086*00 
1086*00 
1466*00 
1.08E*C0 
108E*00 
i.oaE*oo 
t08E*00 
1068*00 
1086400 
1.066400 
1686400 
1086400 
1086400 
1066*00 

Ca 

(0 t l 

3346-08 
344606 
3.34E48 
•34E-08 
3.34E-06 
3.34E46 
3.34608 
•34E-08 
3.346-06 
334E46 
•34608 
3.34606 
3.34646 
3.34606 
344646 
•34648 
•34648 
•34648 
• •4646 
•1464« 
•34648 
• •4646 
••46-06 
•34606 
3.34606 
•34606 
•34846 

Na 
(gtan'-a) 

1.23E-tl 
218E-19 
1.646-16 
126E-1S 
1.096-18 
9.786-16 
•B1E-16 
•29E-t6 
I.IK-W 
728616 
••OE-16 
8.68E-18 
6.30616 
6.086-16 
6.84616 
6.64616 
6.486-16 
•30E-16 
• 18618 
6.01E-16 
4486-16 
4.78618 
4.886-16 
4.86616 
4.48618 
4.37616 

_ 4 2 6 6 ] 6 

kNalCone 
Waif) 

•016-06 
7.32E46 
6.63E-06 
•44E-06 
6.09E-06 
•78E-06 
•0OE46 
624E46 
6.00E-Oe 
4776-06 
4.86646 
4.36646 
4.196-06 
3.986-06 
•776-06 
361646 
3.42646 
•266-06 
3.08E-06 
2936-06 
276846 
2636-06 
2466-08 
234646 
320646 
208606 

AVIRAOI 

Na 
(9*m'-a) 

2iaE-t9 
. 194619 

1.286-16 
1.066-16 
•76616 
841616 
6.26E-16 
7.72E-16 
7288-16 
680e-M 
6.86E-18 
6.308-18 
666E-18 
6.64616 
•84616 
•486-18 
8306-18 
•186-18 
641616 
4.666-16 
4.766-16 
4.686-16 
4.666.18 
4.486.16 
447618 
4266-18 

kiaffldancy 
Facto 

(UNaaa) 

10 
10 
10 
10 
to 
10 

to 
to 
10 
10 
10 
10 
10 
to 
10 

Tkna 
(iae) 

•186*0? 
3.188*07 
•186*07 
•186*07 
• 166*07 
•186*07 
•166*07 
•166*07 
•168*07 
• 166*07 
•166*0? 
•168*07 
• 168*07 
•168*07 
•166407 
•188407 
•188407 
3168407 
•18840? 
•168407 
1186407 
116640? 
1188407 
1188407 
•16840? 
•166407 

MauLaM 
(•tan*) 

669E49 
447646 
3.66609 
3.44E-09 
•09849 
241640 
2606-00 
243840 
230640 
211640 
2.08640 
149640 
141649 
144649 
1.78606 
1.72608 
1.67648 
162648 
168648 
1.64660 
1.60640 
147640 
1.44640 
1.41640 
136640 
1.38640 

_ - « ; 
HMMHni 

waif) 

742E40 
643846 
6.44606 
6.06648 
8.716-66 
•80648 
6.24648 
6.66646 
4.77648 
446648 
4.38648 
4.18608 
•88648 
•77648 
•68648 
•43e4( 
•2B648 
108648 
293648 
278648 
l.a84)B 
1.48648 
1.34646 
220648 
268648 
183608 

iWW 



BUILDINONO.S 
BASEMENT 

VOLATILIZATION OF 
CEILINO 6URFACE8 

Hwang DaFako Modal 
Na- ExDal 

( x a i r Kd 

: Na- kiclanlanaeuaairliaennui rata (gfcm'-i) 
6 - Scl(er madun) perotlly)(uMaii) 
Dal- 6(rac8vadmaMlyki io«(cm'*)-nx6" ' 
a - Dinuotoicoaffldantkiak(cm'*) 
a - Pl(3.14) 
1 - Tbnalromaanplng(a) 
H - Hanya La* Conatod (dmanalenlaai form) 
Kd- SdHWatopaiaioncoafflcienl (cm'/g)-Koc XI 
Koc- Organic cattonaatoparMoncoaffldanl (cm'/g) 
foe- Fradkn of orgaale carton kl malarial (g*) 
Ca- kNileancankaaonkiael or madun (g/B) 

calpa (Caar^) 
Calpa (Calfcig) 

(HOkm') 
(gtan') 

O.I 

1.42E42I 

•19E-04I 
1.06E400 
106E403| 

OOOll 

0.0761 
0.000000076! 

Cakulallon of Dal oa- nxE"* 

n 
( i m ' * | 

E 
(UNiH) 

Dal 
(cm'*) 

664E43 

Cakulallon ol a OalxE 
E*(Pax(1-6|xKd4t) 

Dal 
ran'*) 

664E-03 

E 
ruMett) 

0.1 

Pa 
ratm'i 

2.4 

Kd 
lon'/g) 

1.066*00 

H 
( u i l a i i l 
3I9E-04 

a 
(oa'* l 

8066-08 

Calculation of Ca C i - C^•lpaXCFfp,Xd 

Calpa 
(iiotan') 

CF d 

(on) 
p 

Igta"') 

Ca 

O078 100E-06 

CakulatlanolNa ExOal 

( . « l ) " 

C i 
Kd 

E 
(uN iU) 

01 

Da 
(on'*) 

664E-03 

a 
(UNaaa) 

114 

a 
(on'*) 

9.088-06 

1 

(•) 

7.68E408 

H 
(UMMi) 

•18604 

Kd 
(cm**) 

1.086*00 

Ca 

(BD) 

• i 7 e 4 « 

Na 
(gtan'-a) 

4.146-16 

CakuMlen af AvgNa Aag Na (T - 26yr|-2 Na (T yr) 

Na AvgNa 
afcnr-a gfciir.a 

414616 1.2IE.t« 



BUILDINaNO.3 
BASEMENT 

VOIATUZATKM OF ginm*4HC 
CEILINO 6URFAC68 

Vow 

l i O C 

19 

20 

21 

22 

23 

24 

29 

26 

6 

(UMaaa) 

0 1 

0 1 

O l 

0 1 

O l 

0 1 

O l 

0 1 

O t 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

O l 

0 1 

0 1 

0 1 

0 1 

OW 

(em' * ) 

6646-03 

•64E-03 

8 8 4 E 4 3 

8.64E-03 

6646-03 

• 9 4 6 4 3 

6646-03 

864E-03 

6646-03 

6 64E-03 

6 6 4 6 4 3 

6646-03 

664E-03 

6 6 4 E 4 3 

e»4E-03 

864E-03 

6646-03 

664E-03 

8646-03 

8 6 4 6 4 3 

664E-03 

6 6 4 6 4 3 

6646-03 

664E-03 

6 646-03 

664E-03 

8 6 4 E 4 3 

a 

(UMaaa) 

• 1 4 

1 1 4 

314 

• 1 4 

• 14 

• 1 4 

314 

314 

314 

314 

• 14 

• 14 

314 

314 

314 

314 

314 

314 

• 1 4 

314 

314 

314 

• 14 

• 14 

• 1 4 

• 14 

• 14 

a 

( o n ' * ) 

948E-08 

t.06E4ie 

goiEoa 
9086-08 

9086-08 

9086-08 

9.08E-0a 

9.06E-06 

90aE-08 

90eE-06 

908E-01 

g 0 6 E 4 6 

90SE-06 

•08E-08 

• 08E-0a 

906E-06 

9066-06 

9066-06 

9.086-06 

9866-08 

9.066-08 

6066-06 

9.086-06 

9066-06 

6066-06 

9066-06 

9 0 6 E 4 6 

1 

( i ) 

ioaE*oo 
3.196*07 

•31E«07 

• 4 8 6 * 0 7 

1.28E*06 

1686*06 

1.696*06 

221E406 

262E*06 

264E*06 

316E*08 

347E*06 

378E*06 

4 106*06 

4.426*06 

4.73E*06 

6.096*06 

8 3 6 6 * 0 6 

6.66E*08 

699E*06 

6 3 t E * 0 a 

662E*08 

6 9 4 6 * 0 6 

7 2 6 6 * 0 6 

7 6 7 6 * 0 6 

768E406 

• 2 0 E 4 0 8 

H 

( U M i i i ) 

• 19E-04 

3 i a E 4 M 

3.19E-04 

• 196-04 

• 196-04 

3196-04 

3196-04 

•196-04 

•18E-04 

• 19644 

3 1 9 E 4 4 

• 19E-44 

3196-04 

319E-04 

3196-04 

3196-04 

• 196-04 

319E-04 

319E-04 

• 1 9 E 4 4 

• 19E-04 

3196-04 

3198-04 

• 19644 

3 1 9 6 4 4 

• 1 9 8 4 4 

• 19604 

Kd 

(cm**) 

1086400 

1 0 1 

106 

1.06 

1.08 

1.08 

1.08 

1.08 

1.08 

108 

108 

1.06 

106 

1.06 

1.08 

1.08 

1.08 

1.08 

1.08 

106 

1.06 

106 

106 

1.06 

108 

1.68 

1.08 

Ca 

(04) 

• 176-08 

317E4S 

•ITE-OS 

• 17E46 

• 17606 

3.17E-06 

•1TE-06 

• 17606 

• 17E-06 

• 17E-08 

317E-08 

• I ; E - 4 6 

• 17E46 

3.17E-OB 

3176-06 

3.176-06 

3.17646 

3.17E-06 

• 17E-06 

• 17E-06 

• 1 7 6 0 6 

• 17606 

• 17646 

•17E-06 

• 1 7 6 4 6 

• 176-06 

• 1 7 6 4 6 

N i 

(gfcm'-a) 

1166-11 

2076-19 

1.46616 

120E-19 

1.04E-19 

g26E-16 

•4eE-ie 
763E-18 

7326-16 

• 9 1 6 - 1 6 

6.66E-le 

•2SE-16 

8 9 8 6 1 6 

•76E-16 

8.94E-16 

• 3 0 E - i e 

•16E-16 

6.02E-16 

446E-16 

4 7 9 E - i e 

4.63E-t6 

462E-16 

442E-16 

4.32E-ie 

4.236-16 

4.148-16 

4466-16 

kHr iConc 

(gkm') 

7.8aE-08 

8.9SE48 

6.46E08 

•11E-08 

6.78E-08 

•49E-06 

9.226-06 

498E-06 

4.746-08 

4.936-06 

4.32E-08 

4.126-08 

• 9 3 6 4 8 

• 7 8 E 4 8 

3.686-08 

3.41E-08 

•28E-06 

3096-08 

2*36-06 

2766-06 

2646-06 

2806-06 

2366-06 

222E-48 

2 0 * 6 4 * 

1 * 6 6 4 6 

A V I R A O I 

Na 

(Bton"-*) 

2076-16 

1.466-1S 

1.206-16 

1.046-16 

0.266-16 

• 4 6 6 1 8 

7.63E-16 

7.326-16 

• • 1 6 - 1 6 

• 8 6 6 - 1 6 

8266-16 

6 .88616 

• 7 6 6 1 6 

6 8 4 6 1 6 

• 3 8 6 - 1 6 

• 1 6 6 1 8 

6.026-16 

4 .88616 

4.796-16 

4.63616 

4.62616 

4 .42616 

4.326-16 

4 .23618 

4 1 4 6 1 6 

4.668-16 

mtlmnOtllCf 
Facto 

( U N H i ) 

10 

10 

10 

10 

to 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

to 
to 
to 
10 

10 

10 

I kna 

(aac) 

•16E407 

• I8E40? 

• 198407 

•196407 

•19640? 

•19640? 

• 19640? 

• 196407 

•196407 

• 19640? 

• 196407 

•196+07 

• 196+07 

•196407 

•198407 

•196407 

•198407 

•19640? 

•196407 

• 19640? 

•196407 

•198+0? 

•196407 

1198407 

•198407 

•196407 

MaaaLaal 

waif) 

6.93640 

4.62E40 

• 7 7 E - 0 * 

3 . 2 ; E - O 0 

2 ( 2 6 4 * 

2 .S760* 

2 . 4 7 6 4 * 

2.31640 

218E-O0 

1.O7E40 

1 * 7 6 4 0 

1 4 8 6 4 * 

1 4 1 E 4 * 

1 .7664* 

1 .6884* 

1.63600 

1.68640 

1.64640 

1.80640 

1.46840 

1.43640 

1 3 0 6 4 0 

1 4 8 6 4 0 

1.33640 

1 4 1 6 4 0 

1.16640 

Haaa 
RanoMn) 

waif) 

• 8 6 8 4 6 

• 4 1 6 4 0 

• 1 1 6 4 1 

• 7 8 6 4 6 

6 4 1 6 4 1 

• 1 2 6 4 1 

4.11608 

4 7 4 6 4 1 

4 6 3 6 4 6 

4.33646 

4.12646 

3.63646 

• 7 8 6 0 6 

3.86646 

• 4 1 E 4 6 

• 2 6 6 4 6 

3 4 8 6 4 6 

2 0 3 6 4 6 

2 7 8 6 0 8 

2.64648 

2 8 0 6 4 6 

2 3 8 6 4 6 

2 2 2 6 4 6 

2 0 8 6 4 8 

1 4 8 6 4 6 

1 4 3 6 4 6 

• 8 6 6 6 8 



Hwang DaFaIco Model 
Na* ExDel 

(aot)' J f 
Ca 

iMieia: Na* 
E -
Del* 
D i * 
a * 
t = 
H = 
Kd* 
Koc* 
loc* 
Ca* 

BUILDINQ NO. 3 
BASEMENT 

VOLATILIZATION OF gamme-BHC 
FROM BASEMENT SOIL 

Kd 

Inalanteneoua emlaaton llux rate (g/cffl'-a) 
Soil (or medium) poroaHy) (unKleaa) 
Eneclhre dMutMty In aoll (cm'/a) * Dl x E*^ 
Oiffuakxi coefflcient In air (cm'/a) 
PI (114) 
Time (Irom samiiling (a) 
Henry's Lew Oonatent (dlmenatonleas form) 
SoHAwater pertRhx) coefficient (cm*/g) 
Organic cettXMi aoter peititkin coefficient (cm*/0) 
Fractkxi of orgsnte carbon In mateital (g/lg) 
InRlal concenlratkx) in aoll or medium (mg/kg) 

c Tg 
I 1.42E4)2| 

I 3.i9E-m 
6.48 

1.08E+03 

— 5 7 5 5 5 
"5155 

CalculaSonorOal Del* OtxE*" 

Oi E 
(cmVa) (unltleaa) 

Dai 
(cm'/S) 

142E4)2 02 ft35E4)3 

CalculaHonofa a * Del xE 
E+(Pax(1-E)xKd/H) 

Del 
lcm»/a) 

835E4)3 

ofCw 

Ca 
(1110*0) 

0486 

E Pa Kd 
(unHleaa) (otem*) (cmVg) 

02 265 6.48 

H 
(unHleaa) 
319E4)4 

Oir>CaailxCF1xCF2xpexd 

CFl CF2 

(mm (kow 
1.0064)3 1.0064)3 

Ca 
(0/0) 

4.8664)7 

pa 
(otan*) 

2.69 

a 
(cm'/a) 

388E4I8 

d 
(em) 

1 

Ow 
talcaf) 

1.2964)6 

CelculeflonorNe Ne* ExDel 
(•at)' i W 

Ce 
Kd 

E 
(unRleae) 

0.2 

Del 
(cm'/a) 

&39E4)3 

(unitlaee) 

114 

a 
(cffl'/a) 

1666410 

1 
(a) 

7.886406 

H 
(unWeae) 

l i g64M 

Kd 
(em»/b) 

0.40 

Ce 
(ale) 

4.6664)7 

No 
ialem'-*) 

4.066-19 

Calcalatloiiar AvgNa Avg Na (T B 29yi)-2 Na (T yr) 

Na 
o/tem*-a nfcm*-a 

4 OaE.19 8 19E-19 

AvgNa 

l.«E03549«naAAIRBMBHC.XL8 lAHeHCSoq Pages 6/4m».«PM 



BUILOINO NO. 3 
BASEMENT 

VOLATILIZATION OF gemme-BHC 
FROM BASEMENT SOIL 

Year 

laac 
1 
2 
3 
4 
5 
6 
7 
8 
0 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

E 
(unttleaa) 

0,2 
02 
0.2 
02 
02 
0.2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
0.2 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

Del 
(cm'/a) 

835E-03 
635E4)3 
635E4)3 
835E-03 
e35E4)3 
835E4)3 
63SE4>3 
835E4)3 
8 35E-03 
83SE4)3 
8 3SE4)3 
8 31fc-4)3 
83SE4)3 
R35E4)3 
6.35E4)3 
83SE4)3 
8.35E4)3 
8,35E4)3 
e.35E4)3 
ft35E4)3 
63SE4)3 
6.35E4)3 
a3SE4X3 
a35E4)3 
a35E4>3 
e.3SE4)3 
a35E4)3 

a 
(unHleaa) 

114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
314 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 
114 

a 
(cm'/a) 

ie8E4)6 
168E-08 
188E4)e 
laSE-OB 
186E4)B 
188E4I6 
ie8E4)8 
166E4)8 
168E-08 
ie8E4)8 
18eE-08 
3.e8E-08 
168E-08 
166E4)8 
36eE4)6 
166E4)8 
168E4)8 
3.66E4)8 
388E4)8 
388E-08 
3.88E4)8 
388E4)8 
188E4)8 
ie8E4)8 
388E4I6 
188E4>8 
186E4)8 

t 
(a) 

1.00E400 
115E+07 
631E407 
946E+07 
1.26E+08 
t.58E*06 
1.69E+08 
2.21E+06 
252E+0e 
2.e4E406 
31SE+08 
347E40B 
178E+08 
410E+06 
442E+08 
473E+08 
5.0SE406 
936E+08 
968E+0e 
lOOE+OB 
631E+08 
ft62E+06 
694E408 
7.25E+06 
7.57E+06 
7.68E408 
8.206406 

H 
(unHleaa) 

119E4M 
119E4)4 
119E4)4 
110E4>4 
119E4>4 
119E4M 
119E4M 
11964)4 
119E4)4 
11BE4>4 
119E4M 
11964)4 
11964)4 
11964)4 
11964)4 
11964)4 
119E4>4 
119E4)4 
11964)4 
119E4>4 
11964)4 
11964)4 
11964)4 
11964)4 
11964)4 
11964)4 
11964H 

Kd 
(cm'/g) 

6.48 
6.46 
6.46 
6.46 
648 
6.48 
648 
648 
648 
646 
646 
848 
8.46 
6.46 
646 
646 
6.48 
646 
646 
848 
646 
6.48 
6.48 
6.46 
6.48 
6.48 
6.48 

Ca 
(o'o) 

4.8664)7 
4.8664)7 
4.86E4)7 
486E4)7 
46664)7 
48664)7 
4.8664)7 
4.8664)7 
48864)7 
48664)7 
48664)7 
4.8664)7 
48664)7 
4.8664)7 
48664)7 
486E4)7 
4.8664)7 
4.86E4)7 
4e6E4)7 
486E4)7 
4.8664)7 
48664)7 
46664)7 
46664)7 
4.6064)7 
486E4)7 
48664)7 

Na 
(g/Cm'-a) 

1.14E-10 
2.04E-14 
1.44E.14 
1.18E-14 
1.02E-14 
9.12E-tS 
8.32E-15 
7.71E-15 
721E-15 
6.80E-1S 
045E-15 
0.19E-19 
9696-15 
9656-15 
9456.19 
9266-19 
910E-19 
4.94E-19 
4eiE-19 
466E-1S 
4.g6E-15 
445E-19 
435E-15 
4.25E-15 
4.16E.19 
40eE-19 
4006-19 

InHlalCono 
(gtem*) 

1.29E4)6 
1.22E4)6 
1.18E4)6 
1.14E4)6 
1.11E4)6 
I.OBE-Oe 
1.05E4)6 
1.03E4)6 
1.01E4)6 
0.83E4)7 
9.63E4)7 
0.4064)7 
92764)7 
9.0964)7 
6.9264)7 
6.7664)7 
6.9064)7 
8.4464)7 
8.2964)7 
8.1464)7 
8.00E4)7 
7.86E4)7 
7.72E4)7 
7.96E4)7 
7.4564)7 
7.3264)7 

AV6RA0E 

Na 
iaIomU) 

2.04E-14 
1.44E-14 
1.18E-14 
1.02E-14 
ft12E-19 
a32E-15 
7.71E-19 
7.21E-19 
8.806-19 
6496.19 
ai9E-19 
980E-1S 
9656-19 
9496-19 
9266-19 
9106-19 
4.946-19 
4816-19 
4.666-19 
4966-19 
4.496-19 
4.356-19 
4296-19 
4166.19 
4.066-10 
4.006-19 

Inofnctoncy 
Factor 

(unHleaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Time 
(aee) 

11S6+oy 
1196+07 
1196+07 
1196+07 
1196+07 
1136+07 
1196+07 
1196+07 
1156+07 
1156*07 
1156+07 
110E+07 
1196*07 
1196+07 
1196+07 
1196*07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 
1196+07 

MaeaLoet 
(gtem') 

i.43SW 
4.5564)0 
17164)8 
12164)8 
2.8864)6 
2.626416 
2.436416 
2.2764)6 
2.1464)8 
20364)6 
1.0464)8 
1.ae64)S 
1.7864)8 
1.7264)8 
1.6664)8 
1.6164)8 
1.9664)8 
1.9264)8 
1.4864)6 
1.4464)8 
1.4064)0 
1.3764)8 
1.346418 
1.3164)8 
1.296416 
1.2664)8 

Maaa 
RwMlnnfl 

(gtem') 

\.2iess 
1.1864)6 
1.1464)0 
1.1164)6 
1.06E4)6 
1.096416 
1.0364)6 
1.0164)6 
98964)7 
98964)7 
94664)7 
•.27E4>7 
9.0064)7 
a926«7 
a76E4>7 
69964)7 
14464)7 
82964)7 
11464)7 
10064)7 
7.8664)7 
7.7264)7 
7.986417 
7.4964)7 
7.3264)7 
7.2064)7 
9JBM7 

l:\960394aWneAAIRBMBHC.XLS (AHBHCSoll] PageO 8/4m 3:90 PM 
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HEPTACHLOR EPOXIDE 



BUILDING NO. 3 
BASEMENT 

CALCULATION OF AIR CONCENTRATIONS 
HEPTACHLOR EPOXIDE 

Calculation of Air Concentration Ca = (EXCFl x teXCF2)/(VxCF3) 

Where: Ca - PredliJted air concentration in building (mg/m') 
E B Average emission rate from all sources (g/s) 
CFl = Unit conversion factor (s/hr) 
te = Air exchange rate (hr) 
CF2 = Unit conversion factor (mg/g) 
V = Volume of room (cm') 
CF3 = Unit conversion factor (m'/cm') 

Source 
Floor 
Wall 
Ceiling 
Total 

Average Na 
(g/cm'-s) 

6.35E-14 
6.66E-15 
6.46E-17 

Applicable 
surface area 

(cm') 
2.70E-^07 
1.47E-f07 
1.35E-I-08 

Weighted 
Emission Rate 

(g/s) 
1.71E-06 
1.31 E-07 
6.72E-09 
1.86E-06 

Chemical 

Heptachlor 
epoxide 

E 

(g/s) 

1.65E-08 

CFl 

(s/hr) 

3600 

t. 
(hr) 

0.233 

CF2 

(mg/g) 

1000 

CF3 

(m'/cm') 

1.00E-06 

V 

(cm') 

3.29E-I-10 

Ca 

(mg/m') 

4.72E-OS 

l:\5E03549\llnal\AIRBMHEP.XLS ITalalAlrConc] 8/«B8 4:03 PM 



BURJ)tN0N0.3 
BASEMENT 

VOLATILIZATHN OF HEPTACHLOR EPCOOOE 
FROM FLOOR SURFACES 

Hwang DaFaIco Modal 
Ca 

(««!)" 

katodinaeua aniaaen Ikn rata (gfcm?-a) 

Cakulallon of t M 

Cakulallon 

Cakulallon 

Cakuk lkn 

n 
(on'*) 

1.12E-02 

o fa 

Oal 
(on'*) 

•24E-03 

OfCa 

C«lpa 
(ugfcm') 

03*3 

oINa 

E-
DaT* 
n-
a * 
1-> 
H -
Kd* 
KOC-
roc* 
Ca* 

Oalpa (Ftox 
Calpa (Fkw 

Dal-

E 
( u H i i i ) 

01 

a -

E 
ruilaaa) 

01 

Ca-

CF 
(ak«) 

100E48 

Na* 

EllaclvadMaMlykiaea« 

Fl(114) 
Tk*airemianvaig(a) 
Hanya La* Conatod (dm 

Orgaidc cartion wato pari 
Fraclon ol orgardc caiton 
kNa cflncankalen ki aol i 

) 
) 

O x E * " 

Dal 
(on'M 

9.24603 

D i l x E 
E4(Pax(1-6)xKiW) 

Pi Kd 
(gfcm'l roa'/M 

24 022 

CMlpaxCF/{p,xd 

d p 
rem) lotan'l 

1 24 

_JElfiaL_ » 

UMaaa) 
a r f M - D t x E * " 
cm**) 

anatoiaaatom) 
> d ( a n ' W 
On coofflCMnl (Ol 
kiniatoW(gt) 
r madun (g*) 

(MOtan') 
(gtan') 

H 
ruMaaa) 

«•« 

a 
(cm'*| 

190842 1986-06 

Ca 
(ah) 

184647 

Ca 

Oi l 

1.126-03! 

1.80E-02! 
022 

220E402 
0.001 

0393 
3g3E47 

(«-«" 

E 
(uMaaa) 

01 

Oal 
(on'*) 

•24603 

a 
(uNi ia) 

•14 

a 
(on'*) 

1.68648 

t 

(•) 

7686406 

H 
(u«Ma) 

140641 

Kd 

ia i fVI 

032 

Ca 

la«) 

14464? 

Na 

lOtan'-a) 

•17614 

CakulallenafAvgHa AvBNa(T*26|r)-2Na(Tyr) 

atan*-a afcm'-a 
•17614 6.366-14 



BULOINONOS 
BASEMENT 

VOLATILIZATK>N OF HEPTACHLOR EPOXSE 
FROM flOOR SURFACES 

Yaar 6 

laac 

• 

(UMaaa) 

0 1 
1 01 
2 01 
3 01 
4 01 
8 01 
8 0.1 
7 0.1 
8 01 
9 01 
0 01 
1 01 
2 01 
3 01 
4 01 
9 01 
• 01 
7 01 
8 01 
9 01 

iO 01 
t l 01 
n 01 
i3 01 
24 0 1 
19 01 
i6 0 1 

Dal 
" " " • ^ 

a 
(on'*) (UMaaa) 

6246-03 
624E43 
•24643 
•24E-03 
824Ea3 
•246-03 
624E43 
•24E-03 
624E-03 
6.24E-03 : 
624E43 ) 
•24E-03 ! 
624E-03 : 
8.246-03 ; 
•24643 ! 
•24E43 ! 
e24E-03 ! 
•24E-03 : 
624E-03 
•24E-03 
•24E-03 
624E-03 ) 
•24E43 : 
•24E43 ! 
6.14603 
624643 ! 
624643 ! 

1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
1.14 
114 
1.14 
1.14 
>.14 
Lt4 
1.14 
1.14 
1.14 
1.14 
114 
1.14 
).14 
».14 
L14 
114 

a 
(on'*) 

196E-08 
196E-09 
1.68E-08 
198E-06 
1986-06 
1966-06 
196E49 
1.98E-09 
1.96E-06 
1.68E-06 
laaE-os 
196E-06 
196E-06 
196E-06 
196E49 
198E-09 
1986-09 
1986-09 
168E-08 
1.986-06 
186649 
1.986-09 
1.966-06 
196E-06 
1.96E-0S 
186E-09 

_!48E45_ 

t 

(•) 
1.00E*00 
319E*07 
•3tE*0? 
•46E*07 
i2aE«ae 
168E*06 
169E*06 
22IE*08 
2626*06 
2646*08 
• 166*06 
3476406 
•786408 
4106406 
4.426406 
4736406 
6066406 
6366406 
6686406 
699E406 
•31E408 
6.626406 
6946406 
7.266406 
7.676408 
7.686408 
620640( 

H 
(uMaaa) 

1.80E-02 
180E-02 
1.80E42 
1.60E42 
1.80E-02 
1.606-02 
1.60E42 
1.806-02 
1.80602 
1.106-02 
1.10E-02 
1.106-02 
1106-02 
1.10E43 
1.tOE42 
110E42 
110E42 
1.10E42 
1.10642 
1.608-02 
1.80642 
1408-02 
1.80642 
1.80648 
1.80602 
140642 
1.80643 

Kd 
(on>/g) 

022 
022 
022 
022 
023 
022 
022 
0.22 
022 
0.21 
021 
022 
022 
022 
0.22 
021 

o n 
022 
022 
022 
022 
022 
022 
0.22 
0.22 
0.22 

a«_ 

Ca 

Wl) 

1.64647 
1.64E-0? 
144607 
1.64E-07 
1.64E47 
144E-0? 
1.84647 
1.64E47 
1.64E-4? 
1.64647 
1.64E47 
1.64607 
1.64E-0? 
I64E-07 
1.64647 
1.84E-07 
1.84E47 
1.64E4? 
1.6464? 
1.646-07 
14460? 
1.6414? 
144647 
1.64607 
144647 
18464? 
184647 

Ni 
(gfcm'-i) 

•91610 
1.696-13 
1.126-13 
•16614 
7.93614 
7.66614 
•48614 
640614 
641614 
6.29614 
6.02614 
4.78614 
4.86614 
4.40614 
4.24614 
4.106-14 
•97614 
389614 
•74614 
3.64614 
•66614 
3.46614 
•38614 
• 3 1 6 t 4 
•24614 
1176-14 
111614 

kHNCenc 
(gfcm') 

3.g3647 
-107647 
-4.61E47 
-796647 
-100646 
-1226-06 
.1.43648 
-1.62646 
.1.786-06 
-1.96646 
-212646 
-2.27646 
-241606 
-288646 
-268648 
-262648 
-294606 
•3.08646 
-3.18646 
•32*84* 
-3.4160* 
-3.83646 
••.•2646 
-3.73646 
.383606 
O03646 

AVIRAOI ̂ _ 

Na 
Waif-*) 

1866-13 
1.126-13 
•166-14 
7.036-14 
7096-14 
6.48614 
•006-14 
641614 
6.296-14 
603E.14 
4.768-14 
4.666-14 
4.406^14 
4246-14 
4106-14 
3076-14 
3486-14 
•74614 
364E-14 
3.86614 
3486-14 
•36614 
•316^14 
3.24E^14 
•176-14 
•11E-14 

•tdHcHncy 
Facto 

(UNiaa) 

10 
10 
10 
10 
10 
to 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tkaa 
(••c) 

•18640? 
• 18640? 
•186407 
•18640? 
• 168407 
1186407 
1196407 
• 196407 
1196407 
1198407 
•198*07 
• 196407 
3.196407 
• 198407 
•19640? 
• 196407 
• 196407 
•196407 
•196407 
•198407 
•196407 
• 19640? 
•198407 
1198407 
1196407 
1196407 

MdMLaat 

Wai f ) 

•ooe-o? 
•94607 
2.89607 
280647 
234E4? 
1.0460? 
149647 
1.77607 
1.67647 
1.6864? 
141647 
1.44607 
13960? 
1.34647 
129647 
126607 
121647 
1.16647 
1.1664? 
1.12647 
14864? 
14764? 
1.0464? 
1J0S4? 
1.0064? 
841848 

MS 
Ri *ak * t 

Wai f ) 

•1.07647 
•4.61647 
•7.60647 
•140646 
•1.12648 
•1.43646 
•1.82646 
•1.79646 
•148646 
•212646 
-127646 
-1.41606 
-2.66646 
•1.86606 
•141648 
•284606 
-».066O6 
•1.11646 
•3.29646 
-•.4164^ 
-3.62646 
••.•2646 
.1.73648 
•343648 
.•.•1648 
•403646 
t i i i t e e 



B U a i X N a N O . 3 
BAS6M6NT 

VOLATILIZATON OF H6PTACHL0R 6P0XIDE 
FROM V6RTICAL SURFAC6S 

Hwang OaFako Modal 

Na* E x D a l 

(.-!)" 
«4 ia ra :Na* 

6 -
O a l -

Dl -
a -
1-
H -
Kd-
K D C -

f o c -

Ca* 

Oalpa (Wai) 

Oalpa ( V M ) 

Dal 

H Ca 

Kd 

6 l lac9w d f f l oMly k l a d ( o n * * ) * n X E " * 

OimiMon coaMctod k l * ( c m ' * ) 

F l ( 3 1 4 ) 

Tkna from aampaig (a) 

Orgaidc ca i tan « M a p i r t l e n cai f f ldanl (cm** ) 

• D t x E " " 

(POtarf) 
lltarf) 

Oil 

1.12E42! 

1.80E42! 

022 
220E4O2| 

OOOll 

0.0991 

•0000000961 

a 
rem'*) 

E 
(uMiaal 

Dal 
(cm'*) 

1.12E-02 6.24E43 

Cakulallon o fa Dil XE 
E4(Pax(t-E)xKdM) 

D t 
Ion'*) 

824E43 

E 
( u M i i i ) 

01 

Pa 
(atonh 

2.4 

Kd 

( o n ' « 
022 

H 
(UMaaa) 

,1.80E42 

a 
(orf*) 

1.68609 

CakuMknafCa Ca- OalpaxCF/)p^xd 

CaCeulallaeaflla 

Cakulallon a(Av 

CMpa 
luafcm') 

0.096 

E 
(udlaaa) 

01 

CF 
|g«>a) 

1.006-08 

Na* 

Dal 
(em'*) 

624E43 

*Na AiigNa(T*29 

Na 
atm'-* 

4.44618 

A«gNa 
gfcm'-a 

668E-16 

d 
lom 

1 

ExDal 

(a-tr-

« 
(udlaaa) 

•14 

|(r)*2Na(T|r) 

p 
Idta i^ 

24 

M Ca 
Kd 

a 

(cm**) 

1.96E48 

Ca 
law 

2 2 9 E 4 8 

t 

(•) 

7.68E408 

H 
(uNa») 

140602 

M 

(cm-iW 

0i22 

Ca 

Wl) 

22K4I1 

Na 
Waif-*) 

4.446.IS 



BUn.DINONO.3 
BASEMENT 

V0LATIllZATk3N OF HEPTACHLOR EPOXIDE 
FROM VERTCAL SURFAC6S 

Vaar 

laac 
1 
2 
3 
4 
8 
6 
7 
6 
6 

10 
11 
12 
13 
14 
16 
16 
17 
16 
19 
20 
21 
22 
23 
24 
26 
26 

6 
( u « m ) 

01 
01 
01 
0.1 
0 1 
01 
01 
01 
01 
01 
01 
01 
01 
01 
ftl 
01 
0.1 
01 
ftl 
01 
01 
01 
01 
01 
01 
Ol 
ftl 

o a a 
(cm'*) (uMtaa) 

•246-03 1 
•246-03 3 
624E-03 3 
S24E-03 3 
•24E-03 3 
6746-03 3 
•246-03 3 
624E43 • 
624E-03 3 
•24E43 3 
624E-03 3 
•24E43 3 
824603 3 
624E'03 3 
•24E-03 3 

" 624E43 • 
•24E-03 3 
624E-03 • 
6246-03 • 
8246-03 3 
624E43 3 
•24E43 • 
824E-03 • 
6246-03 • 
624E-03 1 
•246-03 • 
6246-03 • 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

i i — 

a 
(or f* ) 

1.866-06 
1.966-06 
1966-06 
1.98E-09 
191E-06 
1 HE-OS 
1.66E-06 
i.aeE4» 
1.66E4S 
1.68E46 
1.66E49 
198E-09 
196E46 
I68E-08 
1.98646 
146E46 
1.96E4B 
1.96606 
1.96608 
t.98E-06 
t.96E46 
1.98E4S 
I.96E-06 
198606 
196E-46 
168848 

. , i « « e « 

1 
(a) 

1.00E400 
M9E407 
•31E407 
9.46E*07 
1.26E*08 
1.686*08 
1.896*06 
221E*08 
2S2E«06 
2646*06 
• 196*06 
347E*08 
3.78E406 
4106*06 
4.426*06 
4.73E*0e 
S09E*08 
•36E*08 
6.68E*08 
699E*06 
8 31E406 
6.626406 
694E408 
r26E40S 
767E408 
7686406 
•20E406 

H 
(utaaaa) 

1.806-02 
1.80641 
1.806-02 
140602 
1.80641 
180642 
1.80642 
1.10642 
1.10642 
1.10602 
1.10E42 
1.10643 
1.80E-02 
1.808-02 
1.80642 
140642 
148642 
1.80642 
1.80642 
1.806-01 
180641 
1.60601 
1.80641 
140641 
1.80641 
1.806-01 

^ W « 

Kd 
(orf/B) 

•22 
0.22 
022 
0.22 
022 
0.22 
•22 
0.22 
022 
022 
0.22 
0.22 
022 
022 
0.22 
0.22 
022 
022 
022 
022 
022 
022 
0.22 
022 
021 
0.23 

_ . O B , 

ca 
(BW 

2.21601 
2296-09 
229E4t 
129641 
229646 
1.29646 
229648 
2.29648 
226646 
2.29846 
229606 
2.21641 
2.11848 
229649 
229841 
1 2 K 4 6 
211848 
221601 
221641 
21*641 
211648 
2.2*648 
22*64* 
221841 
i . i i e 4 s 
321641 

» » " • 

Na 
(0tan>4) 

1.28E-10 
222E-14 
147E.t4 
1.28614 
1.11614 
•036-16 
0.086-18 
6.31E.19 
7.866-16 
7.408-19 
7.02E-19 
6.686-16 
•41616 
•166-19 
9.036-19 
6.736-19 
S.96E-19 
6.386-16 
•23619 
6.0*618 
4888-16 
464619 
4.738-16 
4.638-16 
4.938-16 
4.44616 
4,«8-16 

kHaConc 
(•taa") 

•80646 
-1.80606 
4.49E46 
•1.08647 
•1.40647 
-1.71647 
-20064? 
•221647 
-26IE47 
-274647 
-2.67E47 
-•18E47 
••38E47 
-•67607 
-176647 
•344647 
-4.11647 
.4.2*607 
.4.48607 
•441607 
•4.77647 
.442607 
4.07607 
422647 
44864? 
•840647 

^ v m ^ i 

Na 
(Otan'-a) 

2226-14 
1.67614 
1.28614 
t.11614 
0.036-19 
•00616 
•3*6.18 
7496-18 
7.408-1S 
7.026-18 
•BB6.1S 
•41616 
• 1*6-16 
6.636-16 
6.736-18 
6496-16 
•386-16 
•236-18 
6.0*618 
4.**6-l6 
4.84616 
4 .n618 
4.836-18 
4.636-16 
4.446-16 
4.386-16 

amaawicy 
Facto 

(UMaaa) 

10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

• to 
to 
10 
10 
10 
10 
10 
10 
10 
10 
to 

w 
10 

Tkna 
(aae) 

•188407 
•186407 
• 186407 
•166407 
•186407 
•16840? 
• 166407 
1166407 
1188407 
1168407 
1166407 
1166407 
•18640? 
•166407 
1166407 
1168407 
119840? 
1198407 
1198407 
•196407 
•198407 
•168407 
•188407 
•16840? 
118840? 
•468+07 

Maaalaat 
waif) 

740646 
4.68646 
4.04606 
340646 
•13646 
28(B4( 
24964* 
241641 
23 I641 
221601 
211641 
20i648 
1.B464B 
147648 
141648 
1.78646 
1.70648 
148648 
141648 
14T64S 
1.S160S 
141641 
1.41641 
143641 
141648 
147*48 

BaS 
RMIMMNI 

waif) 

.1.80648 
4.48648 
.14964? 
.1.4064? 
.1.71647 
4.00647 
•226647 
•241647 
•27464? 
447647 
•3.1164? 
-t.3864? 
•3.67647 
•3.76647 
•104647 
-4.12647 
-42W4? 
-4.46847 
.4.81647 
-4.77647 
•4.83647 
447647 
4 2 » 4 7 
4.3860? 
4.6064? 
46484? 
•84364? 



BUILDINONO.S 
BASEMENT 

VOtATItlZATHN OP HEPTACHLOR EPOgOOe 
FROM CEn.lNO SURFACES 

Hwang OaFako Modal 
ExDal Ca 

(> 

atara: Na* 
E-
Dal-

a-
X * 

t -
H -
Kd-
Koc 
lee-
Ca-

Calp 
Calp 

Cakulalkn ef Dal 

Cakulallon of a 

n 
ron'*) 

112E-02 

Dd 
roa"*) 

6.24643 

1 . 1 ^ ' 

a(Cdk<o) 
• (Caling) 

D d -

E 
luNaaal 

O l 

a -

E 
(UMaaa) 

01 

Kd 

Effadhra dfkaMly kl aol (on'*) - a X E"* 
DfflUitaicoi(*dinlk>dr(oa'*) 
PI (314) 
Tkna(r«maanvlng(i) 

^M^WK CWOOn ww9m ̂ n m M i COmKMnI (CnrJB| 

kHd ccncankrikn kl adi or madun (g*) 

a x E * " 

Dal 
ron>A) 

•246-03 

DaIxE 
6+(Pax(1-6)xKillH) 

Pa Kd H 
(afcmPl (on'tel (uNaoi) 

24 ftll 140E42 

(HOtoa') 
Waif) 

a 
(on'M 

111848 

ft1| 

1.12602! 

1.10&O2I 
0.22 

2.2064021 
OOOll 

0.00041 
4610l 

Cakulallon OfCa Ca- OMpaxCF/lpkXd 

Cakulallon of Na 

CakulaUon of AvgNa 

(ugfcm?) 
00004 

E 
(udlaaa) 

Ot 

CF 
(ahg) 

1.00641 

Na* 

Od 
(on'*) 

6.24E-03 

aNa A>gNa(T*29 

Na 
atan'-a 

1236-17 
Otan'-a 

6466-17 

d 
(on) 

1 

ExDd 
(aa . )» 

a 
(udkaa) 

• 14 

yr)*2Na(Ttr) 

P 
(gfcm'l 

24 

H Ca 
Kd 

a 
(cm'*) 

i.«8e4e 

Ca 
(OA) 

1.87610 

t 

(•) 

7686408 

H 
(UNaaa) 

160601 

M 

(«niP« 

0.21 

O i 

(BU 

1.07E.1O 

Na 
(Otan'-a) 

•236-17 



BUOiXNaNO.* 
BASEMENT 

VOLATILIZATON OF HEPTACHLOR EPOMOE 
FROM ceiLMO SURFACES 

Yaar 

l i a e 
1 
2 

11 
12 
13 

20 
21 
22 
23 
24 
26 
26 

E 
(Udl i i i ) 

01 
ftl 
01 
ftl 
ftl 
0 1 
01 
ftl 
ftl 
ftl 
01 
01 
01 
01 
01 
01 
01 
01 
01 
ftl 
ftl 
ftl 
ftl 
ftl 
01 
01 
o t 

Dd 
(on'M 

6.24643 
624E-43 
624643 
624E43 
624E-03 
•24E43 
•24E-03 
•24E-03 
624E-03 
624E-03 
6246-03 
6 24E-03 
•24E43 
•24E-03 
•24E43 
•24E-03 
624E-03 
•24E-03 
8.14E43 
•24E-03 
•24E-03 
624643 
624E43 
•24E-03 
6246-03 
624643 
•246-03 

• 
(UNaaa) 

•14 
•14 
•14 
• 14 
• t4 
114 
• 14 
•14 
• 14 
•14 
114 
• 14 
•14 
•14 
•14 
• 14 
•14 
•14 
•14 
•14 
•14 
•14 
• 14 
•14 
•14 
•14 
•14 

a 
(on'*) 

1*6608 
1.66E49 
t.66E46 
1.08E-O6 
1.66E-oe 
146E48 
1.66E46 
1*6606 
1*66-08 
1*66-06 
1.66646 
166E46 
1.68E-09 
1.96609 
1.98E-09 
1.98E-06 
1.9eE49 
198E46 
1.geE46 
1.68646 
1S8646 
146609 
166646 
1.996-06 
1.66646 
1.99848 
1.96E46 

t 

(•) 
1.006400 
• 186407 
•31E407 
g.48E407 
1.28E406 
1.98E408 
1.698406 
22IE406 
262E408 
2.64E406 
• 16E408 
347E408 
3.78E408 
4.10E406 
4.42E406 
4.73E406 
609E*06 
6.36E*08 
686E*08 
6.99E*08 
•31E*0S 
6628*06 
••4E<06 
7.266*08 
7.876*08 
7.88E*4B 
6206*06 

H 
(uNaaa) 

1.80642 
1.60641 
1.80642 
1.80841 
1.8e6«2 
188641 
1.80641 
1.80641 
1.80642 
1.80643 
1.80642 
180842 
1.80642 
1.80642 
1.80642 
1.80841 
1.80642 
1.80601 
1.80641 
1.80641 
140641 
1.80641 
180643 
1.80841 
140641 
140641 
1.60601 

Ml 
(oa**) 

021 

on 
0.22 
0.21 
0.21 
0.22 
022 
0.21 
021 
022 
0.22 
022 
022 
022 
021 

o.n 
on 
on 
on 
on 
• n 
on 
on 
ftn 
ftn 

on 
021 

Ca 

(Bt) 

1.67610 
1.676-10 
1.87E-10 
1.67610 
1.67610 
1.67610 
1.67610 
1.67610 
1.67610 
1.67610 
1.676-10 
1.87610 
1.076-10 
1.876-10 
1.676-10 
1.67610 
1.67610 
1.676-10 
1.076-10 
1.876-10 
1476-10 
1.676-10 
1676-10 
1.87610 
1476-10 
1476-10 
? 4 7 6 1 6 . 

Na 
(gfcm'.a) 

B47e-t3 
14tE-16 
1.14616 
0.326-17 
6.07617 
7226-17 
6.696-17 
•106-17 
•71617 
6.386-17 
•11617 
447617 
4486-17 
4.46617 
4.32617 
4.17617 
444617 
342E-17 
•61617 
3.706-17 
341617 
3426-17 
•44617 
•S7E-17 
1306-17 
•23617 
•17617 

kdWCone 
(•tan') 

4.O0E-1O 
.1486-tO 
-4.666-10 
-7.83E-t0 
-1.02609 
•12SE-O0 
-1.46E-06 
-1.66600 
-143E4B 
-200646 
-216E4B 
-231606 
•246649 
-260649 
-2.73649 
4.67609 
•149641 
••12649 
424649 
4 4 8 6 4 * 
4 4 7 6 4 * 
4 6 8 6 0 * 
46aE4* 
4 7 * 6 4 * 
4 * 0 6 4 * 
•40660* 

AVIRAOI 

Na 
(Oton'^) 

14161* 
1.1461* 
t 4 n - 1 7 
•076-17 
7216-17 
•616-17 
•106-17 
6.716-17 
6.316-17 
•116-17 
4476-17 
4.886-17 
4.4IE-t7 
4426-17 
4176-17 
4.046-t7 
•026-17 
3416-17 
3.706-17 
•016-17 
•636-17 
1448-17 
•376-17 
• iec-17 
•138-17 
1176-17 

aMiuoncy 
Fador 

(udlaia) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 

Tkna 
(•ae) 

1166*07 
lt88«0? 
•188*0? 
•188+0? 
•168407 
•166407 
•16640? 
•188407 
•168407 
1186407 
1188407 
1186407 
1166407 
•166407 
•186407 
•188407 
•186407 
•186407 
•186407 
•16840? 
116840? 
1188407 
116840? 
116840? 
118640? 
•18840? 

MaMLoM 
(0ta»^ 

6466.10 
3406-10 
1848-10 
148610 
228610 
3.06610 
1.026-10 
1406-10 
1.706-10 
141610 
144610 
1.47B-10 
141610 
1.38610 
141610 
12?a-10 
123610 
120610 
1.176-10 
1.148.10 
1.116-10 
1416-10 
14«. tO 
1446-10 
1.OK-10 
•006-11 

U M 
RdadHig 

Waif) 

•140610 
4418.10 
•7438-10 
•141640 
•121640 
-141640 
-148840 
-143640 
.200640 
• 2 t » 4 0 
4.31640 
440640 
440600 
4.71600 
4.17640 
411640 
4.12600 
414640 
-138640 
4147640 
•166640 
440640 
478600 
448640 
-440640 
-416M0 
446840 
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BUILDING NO. 3 
BASEMENT 

CALCULATION OF AIR CONCENTRATIONS 
PCBs 

Equation 

Where: 

Ca = ( 

Ca = 
E = 

t .= 
V = 
CF1 = 
CF2 = 
CF3 = 

Ca = (E X CFl X te X CF2) / (V x CF3) 

Predicted air concentration In building (mg/m') 
Average emission rate from all sources (g/s) 
Air exchange rate (hr) 

Volume of room (cm') 
Unit conversion factor (s/hr) 
Unit conversion factor (mg/g) 
Unit conversion factor (m'/cm') 

Source 
Floor 
Wall 
Ceiling 
Total 

Average Na 
(g/cm'-s) 

7.29E.15 

1.83E-15 
1.17E^14 

Applicable 

Area (cm') 
2.70E•^07 
1.47E-̂ 07 
1.35E-̂ 06 

Emission Rate 
(0/s) 
1.97E.07 
2.70E-08 
1.56E^06 
1.80E-06 

Chemical 

Total PCBs 

E 

(g/s) 

1.80E-06 

CFl 

(s/hr) 

3600 

te 

(hr) 

0.233 

CF2 

(mg/g) 

1000 

CF3 

(m'/cm') 

I.OOÊ OO 

V 

(cm*) 

3.20E-M0 

Ca 

(mg/m') 

4.60E-06 

l:V5E03549\llnal\AIRBMPCB JCLS (TotaMlrCoiwI W4M4.04PM 



BuioaioNo.s 
BASEMENT 

VOtATHJZATUN Cf̂  PCaa 
FROM FLOOR SURFACES 

Hwang DaFako Modal 
ExDd 
( a a l f * Kd 

aliara: Na* katadanaouaaididon Hut rati (gfcnr-a) 
E* Sol(orinidun)porailly)(ifNiii) 
D d * 6l laclvadirui lv«ykiadl(cm'*)*axe"' . 
a * OMUdon coaffldonl kidr (cm'*) 
a - Pl(314) 
t - Tknaltemaanalngli) 
H - lldvyil4vrConilHd(dmiratodiiaiami) 
Kd- ~ SdMmtopartlen eoafflctod (cm'/g)-
K K - Orgaric caitan watopaflfoneeofBdonl (car*) 
loc- Fiaclonef orgaric cartMNilninalofW(g*) 
Ca* kNdceiii.aiaalonkiadlormadiaa(g*) 
Oalpa (Floer) 
Oalpa (Floor) 

(pgtan') 
Waif) 

m 
I 1.786021 

I •636421 
630 

6.30E406 
•001 

1.266 
1.266646 

Cakulallon of Dal O d * a x E " ' 

Dl E 
(cm'*) (udlwa) 

Dd 
(cm**) 

1.79E42 ftl •1*603 

Cakukriknaf a D d x E 
E4(Pax(1-E)xKdH) 

Dd 
ton'*) 

• 19E-43 

afCa 

OMpa 
(aafcrn') 

1266 

E Pa Kd 
ruHaaal (gfcnft (on 'M 

ftl 24 630 

Ca* CulpaxCF^HXd 

CF d p 
raM) (on) (gfcmh 

1.00846 1 24 

H 
luiOiaal 
3.63842 

Ca 
(am 

6.26647 

a 
(on'M 

1.6S46 

CakuMknotNa 6 x O d 
(aa t f« Kd 

8 
(UMaaa) 

01 

Od 
(on'*) 

•19601 

a 
(UMaaa) 

114 

a 
(on'*) 

282848 

t 

( i ) 

7.688408 

H 
(uNiaa) 

1B3E4S 

Kd 
(on^ ) 

630 

Ca 

(BW 

6.28647 

Na 
Waif-t) 

104616 

CakuMlen al AvgNa Aag Na (T * 2S|r) *2 Na (T yr) 

afcnr-a gfcnf-e 
3.64616 7.2*8-16 



BUn.DINONO.3 
BASEMENT 

VDIATILIZATKIN OF PCBa 
FROM FLOOR SURFACES 

Yaar 

laac 
1 
2 
3 
4 
8 
6 
7 
8 
9 

10 
11 
12-
13 
14 
18 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
29 
26 

6 
(uilaaa) 

ftl 
01 
ftl 
01 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
01 
• 1 

01 
01 
O l 
ftl 
01 
0 1 
01 
01 
01 
01 
01 
01 
01 
01 

Dd 
(on'M 

•19643 
• I9E-03 
9.19E-03 
• 19E43 
6196-03 
• 196-03 
• 19643 
6196-03 
• 196-03 
• 19E-03 
• 19E-03 
819E-03 
619E43 
• 19E43 
• 19E-03 
819E-03 
619E43 
• 19E43 
816E-03 
• 196-03 
•19E43 
• 196-03 
• 196-03 
8196-03 
B19E43 
• 19E43 

. «1»641 

a 
(UNaaa) 

•14 
•14 
• 14 
• 14 
314 
• 14 
• 14 
•14 
• 14 
• 14 
•14 
•14 
114 
•14 
• 14 
• 14 
114 
114 
•14 
• 14 
•14 
• 14 
• 14 
• 14 
•14 
• 14 
114 

a 
(on 'M 

292E-06 
262E-06 
262E-06 
292E-08 
262E46 
262606 
292E-06 
262E46 
282E-08 
2.62646 
2626-06 
292606 
2.62E48 
262E-06 
262646 
2826-06 
261E46 
262606 
382E46 
2.62846 
262E48 
2.62E46 
262646 
262E-06 
262606 
262646 

_2S2 i48 

1 
(a) 

1.006*00 
• 186407 
•316*07 
9.466*07 
118E*0e 
1.6aE*08 
1.69E*08 
221E*06 
2626*06 
2.846*06 
•166*06 
3.476*08 
3.78E*08 
4.108*06 
4.426*06 
4736*06 
6.066*06 
•388*08 
6.686*06 
•99E«06 
•31E*00 
6626*06 
6948406 
7266406 
7.676*06 
7.68E*06 
820E*06 

H 
(UNaaa) 

•938-63 
••3E-03 
3.93E42 
•93E42 
S63E42 
3.93642 
393642 
3636-02 
3.63E-02 
3.63E41 
•63E-02 
•83E42 
•63E42 
3.63E-02 
3S3E-02 
•63E43 
3.63E-C3 
363E-02 
•63E-03 
•63602 
3.S3E-02 
3.63E-42 
363E-02 
383E-02 
•636-08 
3.636-02 
•63E4I2 

Nd 
(on**) 

630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
830 
830 
630 
630 
630 
630 

Ca 
(6*) 

•26607 
6.266-07 
6.28647 
6.26647 
S.26E47 
6.26647 
•26647 
6.26E47 
•26E47 
6.2664? 
626607 
•26647 
B.2S&47 
•2B847 
S.2S647 
6.26647 
8.1864? 
9.26647 
•26647 
6.2664? 
826607 
6.26647 
•2 *647 
•26847 
•268-07 
6.26E47 
•26607 

Na 
(Btaa'-a) 

l.02E-tO 
1.82E-14 
1.296-14 
109614 
•11E.16 
•196-16 
7.44E.t6 
•686-16 
•446-16 
6.07616 
6.786-16 
6.416-16 
•21619 
6086-16 
447618 
4706-18 
4.666-19 
4.42E-19 
4.288-19 
4.118-19 
447619 
346618 
3.886-16 
•60616 
•72E-18 
•646-16 
367616 

kNdConc 
Waif) 

I.27E48 
1.216-06 
1.17646 
1.14608 
1.11646 
1.06646 
1.08E-48 
1.04E-06 
1.02646 
0.11647 
0.10647 
•«2E-07 
•468-07 
•308-47 
• 14647 
699847 
689847 
6.71607 
•88647 
6.44647 
632647 
•16647 
607607 
799647 
783E47 
7.72E-07 

AVIRAOI 

Na 
(otan'-a) 

1.626-14 
129E-t4 
1.066-14 
•11E-1S 
•18E-1S 
7.44E-16 
6.696-18 
•446-16 
6.07616 
•766-16 
6.496-16 
•26E.t6 
806E-1B 
46TE-1S 
4766-16 
4686-16 
4.42E.1B 
4.296.18 
4.186.16 
4476-16 
•96618 
3866-16 
3606-16 
•726-16 
364E-18 
•67E-16 

PMnKMncy 
Facto 

(UNaaa) 

to 
10 
10 
10 
to 
10 
10 

to 
10 
10 
10 
10 

to 
to 
10 
to 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 

Tkna 
(••e) 

116E407 
• 168407 
•186407 
1186407 
•186407 
• 196407 
•196407 
•196407 
• 198407 
•198407 
1198*07 
1198407 
1198407 
1198*07 
•198*07 
•196*07 
1168*07 
1198407 
1198407 
1198407 
1198+07 
1198407 
1196407 
1118407 
119840? 
1198407 

MaaaLoal 
waif) 

•746640 
4063646 
•31760B 
2473648 
267648 

2348606 
2172648 
2031648 
1416606 
1417846 
1.712648 
1.668848 
1404846 
1438840 
1.404646 
1438646 
1.304646 
148464B 
1418648 
1288646 
1294846 
1.228848 
1.186646 
1.173646 
1.149606 
1.127648 

- U M I 

nwnn 
(otan^ 

121648 
1.17646 
1.14846 
1.11846 
148846 
1.06646 
1.04846 
1.03606 
9.98847 
•60647 
B42E47 
0.48647 
0.10607 
•1460? 
•86147 
8.6664? 
•71647 
•61647 
1.44647 
1.33647 
•11647 
10784? 
7.68647 
783847 
773847 
7.6084? 
M t 6 8 7 



BUILDWMNO.l 
BASEMENT 

VOlATN.IZATnN OF PCBa 
FROM FLCXIR SURFACES 

Daeraaaa In EmIaalen Flux wMli Tkna 

a t t a a a e a e B K a n a a 

Oaciaaaa In Coneantiatlan en Burfaeaa aa a Raaull of VotattHaadaa 

• c o s s e a b B C R s a a a a a 



BUnDtNONO.S 
BASEMENT 

>raLMiLaA'noH O F pcaa 
FROM VERTKM. SURFACES 

Harang DaFako Modal 
Na- ExDd Ca 

(.«!/" 

E-
D d -
a-
a -
I -
H -
Kd-
Koc-
loc-
C l -

C«lpa(Wai) 
Oalpa (VM) 

Kd 

kiatodwiaeua dididen SLM rala (gfcm'-a) 
Soi (or madun) poredly) (u i l a i i ) 
ESadva dfflaMly kl ic6 (on'M • n X E*" 
Offlidon coeAktod ki ife- (on'*) 
PI (114) 
Tkna from aampaig (a) 
I toij^i Lmr OonalanI (dnwelwiai i form) 
SdWrato paitlon eoaffldani (cm**) - Koc x foe 
Ogaidc caitan aoto partMon eoaffldani (cm**) 
Fraclcn of orgute catan kl matoW (g*) 
kMd cencankalon ki i d er medun (g*) 

(pgtan') 
(gfcm') 

ftil 

1.766421 

3.63E-02I 
630 

6306*06 
0.001 

0.318 
0.000000310 

CikulallonofOal D d - OtxE"* 

n 
(on'M 

E Od 
(UMaaa) (cm'*) 

1.76E-02 ftl •19E-03 

Cakulalkn of a O d x E 
E4<Pax(1-E)xKaH) 

Od 
(on'*) 

•19E-03 

6 
(unoaaa) 

01 

Pa 
(gtan^ 

1.4 

Kd 
(on'*) 

630 

H 
(Uiltaia) 
3.63E42 

a 
(on'M 

2.62606 

Cakukllon OfCa C i - C«lpaxCF*,xd 

Catpa 
(uflfcrn*) 

CF 
(gftM) 

d 

(em) 
P 

Jf l tan l . 
Ci 

Jam 
1.00E46 2.4 1.33E47 

CakulallanofNa Na- ExDd 
( a o t ) " tu 

8 
(uNau) 

ftl 

Dd 
(on'M 

•19E-03 

a 
(UNaaa) 

• 14 

a 

(on'M 

262648 

t 

( i ) 

7.66E406 

H 
(UMMi) 

•63843 

Kd 
{aifV) 

630 

Ca 

(Bt) 

1.33647 

Na 
(gfcm'-a) 

•17616 

Cakuk lkn of Avg Ha A«gNa(T*29||r)-2Na(T)r) 

gfcm'-a gfcm'-a 
• 178-16 163E-16 



BUILDINONO.S 
BASEMENT 

VOIATILIZATKM OF FCBi 
FROM VERTKAL SURFACES 

Yaw 

laac 
1 
2 
3 
4 
6 
6 
7 
8 

a 
10 
11 
12 
13 
14 
18 
16 
17 
16 
19 
20 
21 

» 
23 
24 
26 
26 

E 
(WMaaa) 

ftl 
01 
01 
01 
0.1 
01 
ftl 
01 
01 
O l 
01 
01 
01 
O l 
01 
01 
ftl 
0.1 
01 
01 
O l 
ftl 
ftl 
0.1 
01 
O l 
ftl 

Od 
(on'M 

•19E43 
6laE-03 
• 19E43 
919643 
6196-03 
619E-03 
• iaE-03 
819E43 
8196-03 
• 19E-03 
a i *E43 
8 196 01 
8 I9E-0) 
819E43 
8I9E43 
8196-03 
819E-03 
• 19E-03 
619643 
6 19643 
619E-03 
6196-03 
a i*E-o i 
8.19E43 
61*643 
• 19643 
• 196-03 

a 
(uMiia) 

314 
•14 
• 14 
314 
• 14 
314 
314 
314 
314 
• 14 
• 14 
314 
314 
314 
314 
314 
314 
•14 
314 
314 
• 14 
314 
314 
• 14 
• 14 
314 
314 

a 
(on'M 

2626-06 
2826-06 
2826-06 
262E-06 
262E-0e 
262E-06 
2626-06 
2636-06 
262E-06 
2826-06 
1626-06 
283E08 
2636-08 
292E-06 
282E46 
262E-06 
262E48 
leiE-oe 
262E-06 
282E-06 
262646 
2.636-08 
2636-08 
2626-06 
282646 
2628-06 
2626-06 

1 
( i) 

1.00E400 
• 18E407 
631E*07 
•46E*07 
128E«08 
198E*08 
169E*08 
2 216*08 
2826*06 
2.a4E*oe 
• 18E*08 
34rE*06 
3 786*06 
4106*08 
4 436*06 
4736*06 
6096*06 
•36E«06 
8686*06 
6996*06 
6 316*08 
•82E*06 
•94E*06 
726E406 
787E«06 
7886*08 
620E*06 

H 
(UMaaa) 

•83E-02 
3.63E-02 
3.63E-02 
•63E42 
•63E-02 
3.63E-0a 
393E-02 
393642 
3.93602 
3.936-02 
3936-02 
3936-02 
393E42 
3936-02 
393E42 
393E-02 
3936-02 
393642 
393E-02 
3 936-02 
3636-01 
363E42 
•636-02 
•636-02 
3836-08 
3636-03 
3.63642 

Kd 
(on**) 

630 
630 
630 
630 
630 
630 
630 
830 
630 
630 
630 
830 
630 
630 
830 
830 
630 
630 
630 
630 
630 
630 
630 
630 
630 
830 
639 

Ca 

m) 
1.33647 
1.338-07 
1.33647 
1.33647 
1.33607 
1.3364? 
1.33847 
1.3364? 
1.33607 
1.33647 
1.33647 
1.33647 
133647 
133847 
133647 
1.33647 
133607 
1.33847 
133607 
133647 
133847 
1.33607 
1.33847 
133647 
1.33647 
1.33607 
133607 

Na 
(•tarf-a) 

2.67E-11 
4.66E-18 
324618 
2666-16 
226616 
2086-18 
1476-18 
1.736.18 
1426-16 
1.638-16 
1.466-18 
1.36616 
1.33E-I8 
127E-18 
123E-18 
1.16E-18 
1166-18 
1.11E-16 
1.06E-16 
1066-18 
1.028-16 
100616 
• n 6 1 8 
986616 
9.36616 
• 17616 

_ 6 4 f i : 1 9 

kNdCoK 
Wai f ) 

• 19847 
3.06647 
2B4647 
286E47 
2.79647 
272E47 
266647 
241647 
2.68607 
2416-07 
246647 
242867 
238847 
234E47 
230647 
22eE47 
123647 
219E47 
216E47 
212E47 
208847 
208E47 
203647 
1.00847 
1.97847 
1*4847 

AVIRAOI 

Na 
(gtan'-a) 

4.686-16 
•24616 
2.66616 
1.2*616 
2666-16 
1.67616 
1.736-16 
1426-16 
1.83616 
1.48616 
1.388-16 
1.32616 
127616 
1.23616 
1.16616 
1.16616 
1.118-18 
1488-16 
1.068-16 
1.028-16 
1.006-16 
•77618 
•66616 
•38616 
•17618 
6.86616 

aiamcMncy 
Facto 

(UNaaa) 

10 
10 
10 
10 
to 
10 
10 
to 
10 
10 
10 
to 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tkna 
(aac) 

•186*0? 
•188407 
•186+07 
•168407 
•186407 
•18840? 
• 16840? 
•186407 
•188407 
• 168407 
•168407 
•18140? 
118140? 
1186407 
1166407 
•188407 
•188407 
•168407 
•188407 
1196407 
•198407 
119840? 
•198407 
•188407 
•168407 
•168407 

M d i l l i t 
Wai f ) 

1.46608 
142648 
•SB640 
723640 
•48640 
•80640 
•40840 
•11640 
442640 
4.67640 
4.38640 
4.17640 
441600 
• •8600 
3.73600 
34t640 
34t640 
3.41640 
1.32640 
•13640 
•18640 
1.68640 
341640 
206640 
268648 
343640 

HS 
MAHftVni 

waif) 

•06847 
1.0460? 
20164? 
271647 
271607 
1 4 K 4 7 
281647 
268647 
24164? 
246647 
141647 
231847 
23464? 
1.10847 
211647 
23164? 
21164? 
211647 
2 1 S 4 7 
141647 
201647 
20364? 
260647 
147647 
1.04647 
1.0164? 
HT14T 



BUILOINO NO. 3 
BASEMENT 

VOUTILIZATON OF K X t 
FROM CEILINO SURFACES 

HwanB DaFaIco Moda 
Na. 

Cakulallon of Dal 

Cakulallon of a 

Cakulallon of Ci 

CakulallanofNa 

CakulalkeotAa gNa 

aliara: 

01 
(on'*) 

1.76E-02 

Dd 
rem'*) 

• 19E-03 

Ortpa 
(uafcm'l 

2034 

E 
(UNau) 

01 

Na 
Btan'-a 

66BE-16 

ExDd 

( « « l ) " 

Na-
E-
D d * 

n-
a -
1-
H -
Kd-
Kec* 
loc-
Ca-

C*lpa(Cdaig) 
calpa (Cdaig) 

D d -

E 
(uNau) 

ftl 

o -

E 
ruMaia) 

ftl 

C i -

CF 
(aha) 

100E-06 

N i -

Dd 
(on'M 

• 19E43 

A»gNa(T*20 

AvgNa 
otan'-a 

1.17E-14 

H 
Kd 

Ca 

artii 
Sd(orniadua)per 
EffacaM dfkdk/lly 1 
OMMoncoalktod 
Fl(314) 
Tkna 6am aamptng 
Hanya La* CenalB 

OrQanlc caitan vnl 
Fraclon of orgartec 
Mlal concantaVon 

OtxE"" 

Dd 
(on'M 

•19E43 

Dd xE 
E4(Pax(1-E)x 

Pa 
(atan>) 

2.4 

OdpaxCF^xd 

d 
(onl 

1 

ExDd 

( « « l ) " 

a 
( u M m ) 

•14 

yr)-2Na(T)r) 

Hen Hut rata (g l 

odIy) (UMaaa) 

l i d ( on 'M* 
ki i lr(cm'*) 

•1 

kOnKiani (cnr^ 
r partlon coal 
wtanlnmaliij 
Hidermadui 

KdM) 

Kd 

(on'M 
630 

P 
(gfcm') 

24 

H Ca 
Kd 

a 
(on'*) 

2628-08 

a x E " " 

ifonn) 
) -Kocxf 
Went (on**) 
•HMI 
HM 

(pgtan') 
(gtarf) 

H 
(UMaaa) 
383E-02 

Ca 
(g*) 

84aE47 

1 
(a) 

7.68E408 

a 
(on'M 

2628-06 

H 
(uHna) 

3.63641 

ftl| 

1.786021 

•83E-02I 
930 

9.3064091 
OOOll 

20341 
0.0000020341 

Kd 

la i fVI 

630 

Ca 

lot) 

•46607 

Na 
(Btan'-a) 

6486-19 

raaani iaMaMwcajai 



BULOtNONO.! 
BASEMENT 

VOLATLIZATON OF PCBi 
FROM CEILINO SURFACES 

Yaar 

laac 

20 
21 

n 
23 
24 
28 
28 

E 
(uMata) 

01 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
01 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
0.1 
01 
ftl 
ftl 
01 
o t 
01 
ftl 
ftl 

Dd a 
(on'M (UMaaa) 

• iac-03 3 
• 118-03 2 
• 19643 3 
• 19643 3 
• i gE43 3 
• 19643 3 
8.19643 3 
8.196-03 3 
• 19E-03 : 
• 1*603 3 
8.19E-03 3 
6.19E-03 3 
• 196-03 3 
• 19603 3 
• 19843 3 
• 196-03 3 
8.196-03 3 
8.19643 3 
8.19E-03 3 
8.196-03 3 
• 196-03 3 
8.19643 3 
• 19603 3 
•19643 3 
•196-03 a 
•19603 i 
•196-43 J 

.14 

14 
14 

.14 
L14 
.14 
1.14 
.14 
k14 

a 
(on'M 

262606 
2626-06 
2.626-06 
262E-08 
2.62648 
2.92649 
2.92649 
2.92E46 
262E-06 
262606 
262608 
262E-08 
2626-08 
262646 
1.62E-06 
2.62606 
262606 
262E46 
262646 
262646 
262646 
262608 
262646 
1.62606 
1.61606 
162646 

2 0 » O 8 . 

t 

( i ) 

1.006400 
3.18E407 
•31E407 
•48E407 
1.26E408 
1S8E408 
1.89E408 
221E40S 
2626406 
264E*oa 
• 18E*06 
3.47E*06 
•786*06 
4.106*06 
4.436*06 
4.73E*06 
6.06E*06 
•366*08 
6.68E406 
869E*06 
•31E406 
e.62E406 
•ME406 
?.28e40S 
7.676406 
7.686408 
8.108406 

H 
(UMaaa) 

3.638-01 
•6364n 
163843 
3.93641 
163643 
•93842 
3.93603 
3.93842 
363641 
3.93841 
3.63641 
3.63843 
3.638-01 
•63641 
•63648 
3.63841 
163642 
•63643 
3.63642 
•63602 
3.63641 
•63643 
193641 
193601 
193843 
• • 3 6 4 3 
343641 

Kd 

(on**) 

630 
630 
630 
630 
930 
630 
630 
930 
930 
930 
930 
630 
630 
630 
6W 
630 
630 
630 
630 
630 
630 
630 
636 
630 
630 
630 
f W 

Ca 

W t l 

•4664? 
•4164? 
•46647 
•46647 
6.46647 
•48647 
6.46647 
141647 
8.48647 
•48607 
6.48647 
6.46647 
•4664? 
•48647 
•48647 
•48847 
8.46647 
6.48647 
648647 
•48607 
•46647 
•4664? 
•48647 
6.48647 
8.48847 
•4864? 

•48 (47 

Na 
(Otan'-a) 

1.646-10 
102E-14 
307614 
1.686-14 
1.468-14 
141614 
1.186-14 
1.106-14 
1.036-14 
•746-16 
0.24616 
641618 
644616 
•11616 
7.81618 
7.666-16 
7.31616 
7486-16 
•888-16 
•706-16 
•64616 
•366-16 
8.138-16 
6.06616 
6.0?e-16 
•886-16 
•73616 

kdMCanc 
(Btan') 

2436-46 
1448-08 
166E48 
142606 
1.71648 
1.74646 
1.70606 
148E46 
143646 
1.60846 
147608 
1.64646 
1.628-06 
1.46646 
1.47646 
1.44606 
1.42646 
1.40648 
1.38646 
146606 
1.33646 
141646 
128648 
127646 
126648 
1.24608 

AVIRAOI 

N i 
(Otan'-a) 

2118-14 
1.07614 
1.818-14 
1468-14 
141614 
1.116-14 
1.11E.14 
1.036.14 
6.748.16 
6.14616 
641618 
8.44616 
•118.16 
7416-16 
7466-16 
741616 
7.066-16 
••88-18 
6.7ae-i6 
8.64616 
8488-16 
8216-18 
8486-16 
e4?e.i8 
•08B-18 
•738-18 

nafRdancy 
Facto 

(UNaaa) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 

Tkna 
(aae) 

1188407 
1188407 
1188407 
1166407 
1198407 
1168407 
1166407 
119E407 
116840? 
1188407 
1186407 
118840? 
118840? 
118840? 
1188407 
1168407 
1188407 
118840? 
116840? 
1188407 
1168407 
1168407 
1188407 
1168407 
116840? 
1168407 

Mad leal 

lltaii'J 

•22648 
8.B164S 
•12B4B 
441846 
4.12B4B 
1 7 » « 8 
141841 
121668 
•07841 
141648 
2.71641 
141601 
1.68646 
148648 
218848 
1.18648 
224648 
21?e«S 
211646 
208848 
141646 
147M8 
14m4B 
148646 
144608 
141648 

Iiaai 
RawiM^ 

Wai f ) 

144648 
148608 
1.82848 
1.78648 
1.74648 
1.70608 
1.88646 
1.8364)8 
140646 
1.67648 
144648 
1.63840 
1.46848 
147646 
1.44646 
1 4 » 0 8 
1.46648 
1.16646 
1.36646 
143606 
141606 
12S64B 
127MB 
148646 
124848 
123648 
141848 
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EXPOSURE AND RISK CALCULATIONS 

FIRST LEVEL 



TABLE F-I 

BUILDING NO. 3 

FIRST LEVEL 

CALCULATION OF RISKS 

Dermal cenUct wMi Interior Surfacaa 

Equation CtM* <Pi ,m*C„m^ wtiaia: 
Caw- Cwall 

Intaka- ( (da-xSA.. . x C R i i . ) « f C . ^ X S A i ^ x C R i ^ x A B x C F V ( B W x A T ) 
R isk - MakaxSF 
H Q - InlakaffUD 

C*H,> 

C U B -

CRta,-
SANa,-
CRu^a 

A B -
C F -
B W -
ATc -
ATnc-
S F -
R f O -
Rl6k-
H Q -

Chamlcai conoantrattofi on llooir suifBcaa (ni0fcin^ 
Cheinlcal concanlrallof) on caiilnQ ewtacea (iviQfcin^ 
Surfaca araa of tow contact BUifaoaa (em') 
ParcanlBQa or contact iMn low contact autfaoaa^unittaas) 
Suifaca araa of high contact surfaoea (cm^ 
ParcentaQa or oantact amh high contact atfftBoaa (uirittaaa) 
Dennal abaofptwn eodent (tifinleea) 
Unit oonvafslon factor (inoAnfl) 
Body««lght(kg) 
Avaraglng lime, ceielnogena (dy) 
Averaging ttme, noncardnogena (dy) 
Cancer alepa (actor (mg/kg-d/') 
Non-earclneganlc Releianca Oosa (mg/hg-«ly) 
Excess HMima cancer risk (unldass) 
Nofvcaiclnogenlc Hazaid Quotient 

Dermal contact with Surfacaa 

Chamlcal C . , C . * , 
(MO/cm') (Morcm*) 

Total PCBs a.43 0.063 

Cfe. 
(Mfl/tm') 

4.247 

SAta, 
(cm*) 

2.70E+08 

CRto C ^ 
(Mfltem*) 

0.0005 0.011 

SAtw Cr .^ 
(evenb/year) (cm'/avanO 

2.5eEt07 0.001 

AB 
(uniUess) 

0.0136 

CF 
(moAig) 

1E-03 

BW 
(kg) 

70 

ATc 
(dy) 

2SS90 

kilBkB SF RMc 

4ME-O0 7.7 3E-05 

Equation InUka -
Rlak-
K Q -

Chemtoal Ca 
imalm*) 

Total PCBa 4.01E4M 

RISK SUMMARY 

Dennal 3E4>5 

Inhalation 7E-05 

TOTAL 1E4M 

(C^x IRxETx 
Intake xSF 
IntakaffMD 

(m*/hr) 

0.63 

EFxED) / (BWxAT) 

(hfWy) (dy/Vrt 

6 250 

—do" 

vuliera: 

bw 
(kg) 

25 

C * -
I R -
E T -
E F -

E D -
B W -
A T -

70 

Ate 
(dy) 

Chemleal eoneentiation In air (mg/tn*) 
Inhalation rata (m*/hi) 
Exposura Urna (hr/dy) 

Expeaura duration (yr) 

Bodya«lghl(kg) 

Averaging liina(dy) 

l(m<ita-dy) (molkiHM-* (unUess) 1 

2S550 e.30E4)6 7.7 7E-0s| 

l:«9E0364»lkiaM8KFLR1.XLa (RMAIIBala) • 4 * 8 237 PM 



Equation 

Where: 

BUILDING NO. 3 
FIRST LEVEL 

CALCULATION OF AIR CONCENTRATIONS 
PCBs 

Ca = (E X CFl X te X CF2) / (V X CF3) 

Ca = 

E = 

ta = 
V = 
CF1 = 
CF2 = 
CF3 = 

Predicted air concentration in building (mg/m') 
Average emission rate from all sources (g/s) 
Air exchange rate (hr) 

Volume of room (cm') 
Unit conversion factor (s/hr) 

Unit conversion factor (mg/g) 
Unit conversion factor (m'/cm') 

Source 

Floor Core 
Wall Core 
Wall Wipes 

Ceiling Wipes 
Total 

Average Na 
(g/cm'-s) 

2.00E-13 
2.55E-14 
6.32E-17 

4.69E-16 

Applicable 
Area (cm') 

1.35E-̂ 08 

2.56E-f07 
(not used) 

1.35E-i-08 

Emission Rate 
(g/s) 
2.70E-05 
6.59E-07 

6.60E^06 
2.77E-0S 

Chemical 

Total PCBs 

E 

(g/s) 

2.77E^05 

CFl 

(s/hi) 

3600 

te 
(hr) 

0.233 

CF2 

(mg/g) 

1000 

CF3 

(m'/cm') 

1.00E-06 

V 

(cm*) 

5.80E-M0 

Ca 

(mg/lm') 

4.01E-04 

l:\SE03S48UlnaiVMRFLR1 XLS fTotalAlrConc) e/4m3:«PM 

file://l:/SE03S48UlnaiVMRFLR1


BUIL0eiONO4 
FIRST LEVEL 

VOIATILIZATKM OF PC8a 
FROM FLCXIR SURFACES 

Hwang DaFako Modal 
Na- ExDd H 

( « « l ( " 

vdura: Na-
E* 
O d -
01* 
a * 
f 
H * 
Kd-
Kec* 
toe* 
Ca-
Oa-
Oa-

Cakulallon ot Dal Od 

Kd 

ERadMdf lM i l l yk i id (an ' * ) * l l lxE"> 
OMUdon caafadanl ki dr (cm'*) 
H (M4) 
Tkna kern .anping (a) 

Orgeaic caiben w i to pdMon codadml (em'/i)) 

Canc«adenkicera(9t) 
Concaraalen on aufaca (pgfcn^) 
Cencankten en auMca (0km') 

. a x E * " 

c OJ 

I 1.78E48i 

I 3.63E-08J 
6M 

•30E406 

1.49606 

tx E Dd 
run'*) (UMiaa) (on'*) 

1 T9E-02 ftl •1BE43 

Calculation of a D d x E 
E*(px(1-E|xKilM) 

Od 
rem'*) 

619E43 

E 
(uNMi) 

01 

F 
Wai f ) 

24 

Kd 

( o n * * ) 

830 

H 

( u M i d ) 
363E-02 

a 
ion ' * ) 

282E48 

Cakukllon of Cwlp* O * ^ - CaxikXd 

C l 

wa 
d 

t«m) 
p 

(gfcm') 
Calpa 

.iBtan'l 
1.496-09 ft9 2.4 1.746-06 

CakuMlonafNa 6xDd 

(»•!)" 

E 
(UNau) 

ftl 

Dd 
(on'M 

•18643 

a 
( u d k n ) 

114 

a 
(cm'*) 

262E-06 

t 

(») 

7.668406 

H 
(uNua) 

163643 

Kd 

l em f * ) 

6W 

Ca 

M) 

149648 

Na 
(Btaa'-a) 

1406-13 

Cakulallon of Avg Na A«gNa|T*2Syr)*2Ni(Tyr) 

AvgNa 

atan'-i a l m f * 
1.00613 2088-13 



BUILOINO NO 3 
FIRST LEVEL 

VOLATILIZATKM OF PCBa 
FROM FLOOR SURFACES 

Year E 

laac 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
T 
2 
2 
2 
2 
7 
7 

(uMau) 

01 
1 01 
2 01 
3 ftl 
4 91 
8 01 
8 01 
7 01 
8 01 
9 01 
0 01 
1 01 
2 01 
3 01 
4 01 
9 01 
» 01 
T 01 
8 01 
t 01 
D 01 
1 ftl 
2 01 
3 01 
4 01 
i 01 
8 ftl 

Od 
(on'M 

819E-03 
819E-03 
• 19E-03 
• 19643 
• 19E-03 
• 11E-03 
819E43 
619643 
• 19643 
• 19E43 
8.19E-03 
• 196-03 
• 196-03 
6196-03 
• 19643 
• 19E-03 
• 19E43 
611643 
• 19E43 
• 19603 
• 19643 
619E-03 
• 11603 
• 19643 
• 19643 
•19603 
618843 

a 
(uN i t t ) 

•14 
•14 
•14 
•14 
• 14 
• 14 
•14 
•14 
• 14 
•14 
• 14 
• 14 
•14 
314 
• 14 
• 14 
• 14 
3.14 
• 14 
• 14 
114 
• 14 
• 14 
•14 
•14 
•14 
• 14 

a 
(cm'*) 

292E-06 
2e2E-06 
282E-06 
2e2E4e 
282E-06 
262E46 
2.62E-08 
292E-06 
292E-06 
282E-06 
2.62E-06 
282E46 
282E-06 
262E-08 
2626-06 
262648 
262E-08 
282E-06 
292E-08 
262646 
292€4e 
242E-06 
292E-06 
292E46 
362E-06 
262E48 
263E-0il 

t 

(•) 
i.oaE400 
• 18E407 
•31E40? 
946E407 
1.26E*«6 
1.686*06 
1.896*06 
2216*06 
2.926*08 
2846*06 
1166*06 
3.476*08 
3.786*06 
4106*06 
4426*06 
4 73£«08 
6066*06 
636E*06 
686£*06 
•99E*06 
•316*06 
662E*06 
694E*0e 
7.29E406 
7.67E408 
7.66E*06 

J)20 i408_ 

H 
(UNiU) 

363E-02 
343E-02 
3.636-02 
3.63602 
3.63E-02 
3.63E-02 
3.63E43 
3.63E42 
3.63642 
3.636-03 
363E42 
•83E-02 
393642 
3636-02 
3.63E-03 
•636-02 
363E-02 
363E42 
393E42 
•93E42 
393E42 
393E-02 
393642 
3.93E-02 
3.93602 
3.936-02 
»»364>2 

Kd 
(on'*) 

930 
930 
636 
630 
930 
630 
630 
630 
630 
630 
630 
630 
630 
636 
830 
830 
630 
930 
630 
630 
930 
630 
630 
930 
630 
630 
630 

Ca 

(9t) 

1.49E-09 
1.49646 
1.49E-09 
1.49849 
1.49E-06 
1.49606 
1.49649 
1.49649 
1.49649 
1.49649 
1.496-09 
1.488-00 
1.486-09 
1.49849 
1.488-06 
1.49646 
1.49849 
1.49646 
1.49E49 
1.49E49 
1.49648 
1.49646 
1.466-46 
1.48846 
1.46646 
1.48646 
1.486«6 

Na 
(atan'-i) 

2616-00 
6006-13 
3.84613 
2496-13 
260613 
224E-13 
2.04613 
1.896-13 
i . n t i s 
1.67613 
1.86E-13 
141613 
144613 
1.39613 
1.34613 
1296-13 
129613 
121613 
1.166-13 
1.196-13 
1.12613 
1.096-13 
1476-13 
1.046t3 
1.02613 
1.00613 
041614 

H i d Cone 
(gtan') 

1.74646 
1.86E-06 
1.47E-06 
1.3eE-08 
1.30E46 
1.23606 
1.17E-46 
1.11E46 
1.06646 
998606 
946646 
•01E-06 
666646 
• 11E-06 
789E-0e 
729646 
688648 
641646 
614E46 
6.786-06 
842606 
6.06646 
474606 
4.416-06 
406646 
376646 

Na 
(Itaa'-a) 

6006-13 
364613 
2696-13 
2906-13 
224613 
204E-13 
169E-13 
1.77E-13 
1.67E-13 
1.86E-13 
141E-13 
1.44E-13 
1.39E-13 
134613 
1216-13 
1 26E-13 
121613 
1.16613 
1.16613 
1.12613 
101611 
107613 
104613 
1.02613 
1.00613 
9416.14 

awtaaaney 
Facto 

(udlau) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 

Tkaa 
(aae) 

•18E407 
•18E407 
• 18E407 
•188407 
• 196407 
•19840? 
•196407 
•196407 
•19840? 
•198407 
•188407 
•196407 
•198407 
• 19840? 
• 198407 
• 198407 
• 188407 
1186*07 
•196407 
• 19640? 
•19840? 
•19640? 
1198407 
•19640? 
•188407 
•188407 

MauLaat 
(Ota**) 

1.68646 
1.12646 
•1084? 
7.8864? 
7.08647 
•44647 
6.86647 
6.66607 
6.2*647 
44664? 
4.78607 
4.68647 
447647 
42160? 
4.07647 
•8460? 
• •2647 
1.72647 
383647 
•83647 
144647 
•38647 
3.2664? 
•22847 
•1664? 
346647 

- -ns3 
RamaMni 

Waif) 

186646 
1.47846 
148646 
1.30606 
123646 
1.17648 
1.11848 
1.08646 
688848 
• 48648 
041606 
686648 
•11646 
740640 
720840 
068848 
0.61646 
0.14606 
878646 
6.42646 
648646 
4.74646 
4.41646 
4.06646 
1.71646 
•47606 
043840 

i.»iiiiiwa»aiiWM»ixLap»MmiiiCw^ 



BUILDINONO.S 
FIRST LEVEL 

VOiATH.IZATK>N OF PCBa 
FROM VERTICAL SURFACES 

Hwang DaFako Mod* 
Na-

Cakulalkn of Dal 

Cakulatknafa 

CakulalknafCa 

Cakulallon afNa 

rfpa 

• Na 

6xOd 
( x « l ) " 

aliara: Na-
6 -
D d -

n* 
X -

1-

H -
Kd* 
Koc-
roe-
C i -
C«lpa(VVal) 
C»lpe(VM) 

D d -

01 
(on'M 

1.786-02 

Dd 
rem'*) 

•196-03 

Ca 
rob) 

1.86646 

E 
(UMaaa) 

ftl 

E 
(UMaii) 

ftl 

a * 

E 
(UMiUl 

ftl 

Culpa-

d 
(on) 

04 

Na-

Dd 
(on'M 

•198-03 

ANgNa(T*2» 

Na 
gfcm'-a 

1.28E-14 

AvgNa 
lAad'.a 

2866-14 

H Ca 
Kd 

E l k d w dffldiay kl i d (cm'*) - n X E"* 
OHkotoi coaMdanl ki ak (on'*) 
PI (314) 
Tknallemiaiiahig(i) 

Orgade caiWn aato partlon eoaffldani (on**) 
Fraclon of orgordc caitan kl matoto (g*) 
kMil ooneonkaSon kl a d er madun (g*) 

O txE ' " 

Dd 
(on'*) 

•196-03 

Od XE 
E4(Paa|1-E)xKdM) 

Pa Kd H 
(gfcnrt (on'M luMaai) 

2.4 630 3.63E42 

CiXpiXd 

p Oatpa 
lacn/) (gfcm') 

1.4 222646 

_ E X ^ I H 
(aallT* Kd 

Ca 

a a t 
(uMiM) (on'*) (a) 

•14 262E-06 7.88E408 

)r)-2Na(T)r) 

(tWaif) 
w a i f ) 

a 
(on'M 

2.82648 

H 
(uNda) 

•63643 

ftl 

1.79E-02 

393E-02 
930 

•3OE4O0 
OOOI 

1.89646 

Kd 
(em'*) 

630 

Ca 

(0*) 

148846 

Na 

(Ofcm'-a) 

1266-14 



B u i L o a n N O i 
FIRST LEVEL 

VOUTILIZATWN OF PCBa 
FROM VERTICAL SURFACES 

Vaar 

, laac 
1 
2 
3 
4 
6 
6 

. 7 
8 
0 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
n 
23 
24 
26 

1 28 

E 
(uMau) 

0 1 
ftl 
ftl 
ftl 
01 
• 1 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
01 
ftl 
ftl 
01 
ftl 
ftl 

Dd 
(on'M 

•19E43 
• 1BE43 
8.196-03 
9.19E43 
6.1BE43 
6.196-03 
6.19E43 
• 19E-03 
• 19E-03 
• 19E-03 
8 19E-03 
8.19E-03 
619E-03 
619E43 
6196-03 

- otgE-os 
6.19843 
6196-03 
6196-03 
6196-03 
• 19E-03 
819E43 
6.19E-03 
•19E43 
9198-03 
6.19643 
6186-03 

a 
(udlau) 

3.14 
114 
•14 
• 14 
3,14 
•14 
114 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
•14 
• 14 
114 
114 
• 14 
114 
3.14 
•14 
114 

a 
(cm**) 

242E-a8 
262E46 
2.S2E-0* 
262E-06 
2.62606 
262E46 
2.62646 
262E4S 
2626-06 
2.826-06 
262E46 
2626-06 
2.62646 
2626-06 
2628-06 
262646 
2.62646 
2626-06 
2826-06 
162E-06 
2.62E-06 
262E-06 
2626-06 
262606 
262E48 
2.626-06 
162846 _ 

1 

(•) 
140C400 
119E407 
8.31E407 
•46E407 
1.26E406 
1.66E406 
1.88E*08 
221E*06 
2.826*06 
2.846*08 
3186*06 
3.47E*06 
3.78E*08 
4.10E*0t 
4.42E*M 
4.73E*06 
8.06E*08 
6.366*08 
6.686*06 
•996*06 
•316*06 
6626*06 
6946*06 
7286*06 
7676*08 
7.866*08 
•206*06 

H 
(UNau) 

3438412 
193603 
•936-03 
3.93641 
•93841 
3.936-01 
3.63643 
363E41 
3.636-01 
343641 
•6364)2 
3.936-08 
3.93642 
3.93601 
•938-02 
3.93641 
3.936-01 
3.93641 
3.93641 
•93641 
•93641 
3938-03 
•938-41 
3.93602 
393642 
3.936-03 
•93641 

Kd 
(orf*) 

630 
630 
930 
630 
630 
630 
630 
630 
630 
630 
830 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
6 X 

Ca 

(Ot) 

149646 
146646 
146E-06 
1.88646 
1.86648 
1.86606 
1.88846 
146646 
1.88648 
146608 
1.66846 
146648 
1.66606 
146606 
146646 
1.88648 
146640 
146846 
148846 
148846 
146606 
148846 
146648 
148646 
1.66646 
146606 
i««e4)6 

Na 
(gfcm'-i) 

3488-10 
•38614 
4416-14 
3.66614 
• 186-14 
2866-14 
1606-14 
2416-14 
2266-14 
213E-14 
203E-t4 
1026-14 
1.84614 
1.n614 
1.71614 
1.68E-14 
1.69614 
1.68E-14 
1806-14 
1.46E-14 
1.436-14 
130614 
1.36614 
1.336-14 
1.30E-14 
126614 
1.266-14 

kdldCone 

tttan') 

2.22646 
2.02646 
1.68646 
1.766-06 
1.86606 
1.676-06 
1.416-06 
1.41608 
1.34E-06 
1.27E46 
1.21 E46 
1.18646 
148606 
1.04606 
g.62647 
•30647 
•7g647 
•30647 
7.63847 
7.376-07 
6.02847 
•466-0? 
6.06647 
843647 
6.12647 
442647 

Na 
(B*m'-e) 

8486-14 
441614 
3.66614 
•19614 
266614 
2.66614 
241614 
2266-14 
2138-14 
202614 
1.B2614 
144614 
1.77614 
1.71614 
1.686-14 
1.60614 
1466-14 
140614 
1.468-14 
1.43614 
1.318-14 
1.368-14 
1.33e-14 
1.30614 
1216-14 
1.268-14 

aiamcNnqr 
Facto 

(uMua) 

to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

. 10 
10 
10 
16 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Tkna 
(ad) 

1198*0? 
1196407 
•196407 
•19840? 
•19840? 
•198407 
1198407 
1196407 
1196407 
1198407 
1198407 
• 188407 
•188407 
•188407 
•188407 
•186407 
•18840? 
•188407 
1168407 
1188407 
118640? 
118840? 
•188407 
1188+0? 
•188+07 
•168407 

MauLaal 

Wai f ) 

141607 
142607 
1.16647 
141647 
040840 
•2160( 
740646 
7.11606 
6.71646 
•S8668 
847608 
641646 
6.66646 
6.16648 
• 1 1 6 4 * 
6.03646 
446648 
4.74648 
4.81648 
4.60648 
4.31648 
411841 
426846 
4.11648 
4.03646 
3.66648 

" H a d 
R«nd*a 

(Bta*^ 

242B4B 
1.88848 
1.71846 
1.68848 
1.87646 
1.46846 
141648 
1.34848 
127646 
121646 
1.16848 
148648 
1.04608 
M O M I 
•1064? 
1718417 
140847 
743647 
747647 
•0364? 
•41647 
•0860? 
•0364? 
•22647 
4 4 » 4 ? 
4.41647 

_ ] 4 a 4 8 



BUUMNONO.* 
FIRST LEVEL 

VDLATNJZATION OF PCBa FROM VERTCAL SURFACES 
(FROM MPE SAMPLES) 

Harang DaFaIco Modal 
ExDd 
(xal)" Kd 

: Na-
E* 
D d -
D l -

P* 
I -
H -
Kd-
Kec-
foe-
c:a-

Oalpa (VMl) 
CiUptffM) 

katodmaoui i d i i l o n Bar rata (gfcm'-i) 
8 d (er madun) perodly) ( u N u t ) 
EKactvi dlkaMty kl a d (cm'*) • 01X E"" 
DMkittoi coaffldnt ki ifc (on'*) 
Fl(114) 
Tkna kom aamplng (a) 
H a n ^ Law Conaknl (dnwidafdiu term) 
SdAaitopirt8oneoa(Bctod(cnir*)- Koc x toe 
Orgiidc cartNxi aato pailfon ceafUctod (car*) 
Fradon of eigadc ciflxxi ki ni i told (g*) 
kNd cencankaien ki a d or madua (g*) 

(HOfcm') 
(Itaa') 

ftil 

1.79E42I 

3.93602! 
630 

6.3064081 
0.0011 

1.106421 
0.00000001 l l 

Cakulallon otDol D d * Otxe*" 

Dl 

(cm'A) 

E 
(uMau) 

Od 
(on'M 

• 19E-03 

Calculation of a D d x E 
E4(px(1-E)lKd*l) 

Dd 
(on'*) 

819E-03 

E 
(U f lU i ) 

ftl 

P 
(afcm^ 

14 

Kd 
(on'*) 

630 

H 
(UMau) 
363601 

a 
(on'M 

- 262646 

Cakulallon afCa Ca- OdpaxCF^xd 

' ••afcm') 
CF 

(akia) 
d 

JSSL 
p 

Waif) 

Ca 
JaM 

0411 i.ooE-oe 2.4 4.86E-08 

CakuMlanofNa ExDd 

(.«lf 

E 
(UMau) 

ftl 

Dd 
(on'M 

•18E43 

(uNua) 

• 14 

a 

(on'M 

2e2E46 

1 

(•) 

7.66E408 

H 
(UNau) 

•S3642 

Kd 

(emVrt 

630 

Ca 

l l « ) 

4.86641 

Na 
wa i f - * ) 

•118-17 

Cakukllon of Avg No Avg Na (T • 2S|r)-2 Na (T yr) 

fltoa-e gtoir-^ 
•186-17 •311-1? 



BUILOINO NO. 3 
FIRST LEVEL 

VOUTILIZATION OF PC8a FROM \CRTICAL SURFACES 
(FROM WIPE SAMPLES) 

Yaar 

l i a e 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 

. 13 
14 
16 
18 
17 
16 
19 
20 
21 

n 
23 
24 
26 
26 

E 
(uNMi) 

ftl 
ftl 
01 
ftl 
ftl 
ftl 
01 
ftl 
0.1 
01 
ftl 
ftl 
ftl 
ftl 
ftl 
01 
ftl 
ftl 
ftl 
• 1 
01 
ftl 
ftl 
01 
01 
01 

01 

Dd 
(on'M 

• 19E-03 
6.19E43 
•19E43 
• 196-03 
• 19E-03 
6.19E-03 
•19E-03 
•11E-03 
6.196-03 
• 196-03 
• 19E-03 
6.19643 
•196-03 
819E-03 
6.196-03 
• 19643 
8.196-03 
8196-03 
• 196-03 
•.19E-03 
• 196-03 
• 196-03 
9196-03 
•196-03 
• 19E-03 
• 196-03 
6.19E4} 

a 
(UNd l ) 

• 14 
•14 
• 14 
• 14 
114 
• 14 
• 14 
114 
•14 
• 14 
114 
• 14 
• 14 
314 
• 14 
• 14 
•14 
• 14 
• 14 
• 14 
• 14 
• 14 
• 14 
•14 
314 
• 14 

. V * . 

a 
(on'M 

162E-08 
162E-08 
282E48 
2626-08 
262E-08 
262E-06 
262E-08 
2.62E48 
242606 
262E-08 
262E-08 
262648 
262608 
2626-06 
1626-08 
2626-08 
2626-06 
262E-08 
162E-08 
183E48 
282E-08 
262E-08 
282648 
262E-08 
262E-08 
2e2E-08 

i tn-wi 

1 
(i) 

1.00E400 
119E40? 
631E407 
•48640? 
1.26E+06 
1.6BE406 
1.89E40a 
221E406 
2.82E408 
264E406 
3.18E408 
3.47E406 
3.766406 
410E406 
4.426406 
4.736406 
6.08E406 
•38E406 
6.68E406 
6.996406 
•316406 
8.03E+O6 
6.94E40a 
7.29E406 
767E406 
768E406 
420E+06 

H 
( u N i u ) 

363E42 
3.63E42 
3.83642 
3.63643 
1938-01 
193609 
•936-02 
3.93E4! 
3.938-02 
•93642 
193642 
3.93E-02 
•93642 
393E-02 
3.93602 
• •3602 
••3E-02 
3.93642 
•93641 
•63841 
193601 
163842 
3.636-01 
3.63642 
363642 
3.63642 

f W « 

Kd 
(cm'*) 

630 
630 
630 
630 
630 
630 
630 
930 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
830 
630 
630 
8 X 
630 

930 

Ca 

lot) 

4.6864B 
4.66640 
4.86648 
4.68840 
4.66640 
4.86640 
4.68640 
4.86609 
4.66606 
4.68600 
466640 
4.86640 
446640 
468840 
4.86840 
4.66648 
4.86640 
4.68640 
448640 
4.68646 
446640 
4.66840 
4.66640 
4.66640 
4.6*840 
4.68646 

1»H» 

Na 
(gtan'-a) 

6.68613 
1.68E-16 
1.12E-16 
• 13617 
7.80E-17 
707E-17 
6.48617 
947617 
9.996-17 
•27617 
6.00617 
4nE-17 
446617 
436617 
4.22E-17 
4.68617 
346617 
3.636-17 
3.73617 
•.63E-17 
•63617 
•468-17 
•37617 
•30617 
333617 
•18617 

»,Hfr" 

kNdConc 
Waif) 

1.10648 
149646 
141646 
•8864g 
6.61E40 
049E46 
•18649 
•00600 
6.626-00 
6.66609 
6.90609 
8488-09 
•20649 
•08609 
7.938-09 
790849 
748640 
7.66640 
7.44849 
7.33649 
721600 
7.11600 
7.00600 
640640 
679649 
6.89649 

Na 
(Itaa'-a) 

1.686-16 
. 1.116-18 

•136-17 
7.60617 
7.076-17 
6.48617 
•67617 
6.6B6-17 
•27617 
S.006-17 
4 .n617 
4.866-17 
4.38617 
4.22617 
4.666t7 
•668-17 
• •361? 
•736-17 
1.816-17 
•436-17 
1466.17 
1378-17 
1308-17 
113617 
•16617 
1168-17 

•taMdancy 
Facto 

(UNM) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 

Tkna 
(MC) 

118840? 
118840? 
•18840? 
1188407 
118840? 
•168407 
•188407 
•166407 
116840? 
1166407 
1188407 
118640? 
1188407 
•18640? 
•18640? 
•168407 
1168+07. 
1188+07 
1168407 
116840T 
1168407 
1168+07 
1188407 
1186+0? 
•188407 
•168407 

MdaLaal 

waif) 

4.686 to 
•628-10 
2488-10 
1.466 to 
i i i e - t o 
143610 
1466-10 
1.76610 
1.68610 
1.66610 
1.60610 
1.448-10 
1.386.10 
1438.10 
1208.10 
128610 
121610 
1.176-10 
1.146-10 
1.116-10 
140610 
140610 
1.04610 
148M0 
007611 
•76611 

J ijhai 
RanoHni 

waif) 

148846 
101E4S 
•66600 
•01640 
0.39640 
•108-00 
•00840 
642600 
6468-06 
640640 
646640 
•20640 
•08840 
743640 
740640 
7.68648 
748640 
744640 
743600 
721640 
7.11640 
740640 
040640 
•78640 
008640 
840646 

ftUHt 

I vaajaiMHMMMrmt jiLO ̂ ^MHi^aa^tt^ 
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tuuxMotn.i 
FIRST L6V6L 

VOlATILIZATnN OF PCBa 
FROM C6ILINa SURFAC6S 

Hwang DaFaIco Modal 

N a -

C a l e i i k l k n a f O a l 

Kd (aal)"' 

: Na- kialanlanaeua aniiden R K rata (gfcm'-a) 
6 • S d (er madun) pnrodly) (uNaia) 
O d - Effac«vadllUiMtyktad(cm'M-OlxE"* 

n - DtfflaloncaaMdonlki air (on'M 
a - F1(114) 
t - Tkna Item aampingti) 
H* Hiwy* iJar CondMl (dhandordu (emi) 
Kd- ndkmto paiatoi coaWddd(cnflg) - Kocxf 
Koc- Orjade carter, aato parinkncoal*cla>d(cmP/U 
loe- Fraclon efergaide caiton kimatoW(gt) 
Ca- kMd cencankaien kl i d or madun (g*) 

0>tpa(Cdlng) 
0*tpa(Cdkig) 

D d - H x E " * 

(Mfltaa') 
(gtan') 

oil 

1.766021 

3.93642! 
630 

630E406I 
OOOll 

ft086| 
0.00000006SI 

n 
(cm'*) 

E 
(uliaia) 

179E42 

Dd 

(em'A) 
• 1»E43 

Cakukllon ol a D d x E 
E4<Pax(1-E)xKdlH) 

Dd 
(on'* l 

81*E4} 

E 
(UMau) 

ftl 

Pa 
(otan'l 

24 

Kd 

(on'/a) 

830 

H 

l u M a i e l 

393E-02 

a 

roi i '*) 
292E-08 

Cakuk l kn OfCa Ca- OdpaxCF/piXd 

Odpa 

lugwn') IBVUI 

d 

'em) 
p 

Jf l tan l . 
Ca 

_lflU 
0089 24 3.94E-06 

CakuMknotNa ExDd 

(aalf 
Ca 

E 
(udMu) 

ftl 

Dd 
(on"*) 

• 18E-03 

a 
(UNau) 

•14 

a 
Icm'M 

362E-06 

t 

(*) 

7.68E406 

H 
(uMda) 

•63641 

Kd 
(on'*) 

630 

Ca 

(Bt) 

344646 

Na 

(Itaaf-i) 

244616 

Cakulallon d AvgNa Aag Na (T - 28«r)-1 Na (T yr) 

Na 
gfcm'-a 

AvgNa 
rtanP-a 

244E.16 4.1*1-1* 



BUIL0UIONO.3 
FIRST LEVCL 

VOLATIUZATUN OF FCB* 
FROM CEILINO SURFACES 

Yaar 

laac 
1 
2 
3 
4 
6 
6 
7 
8 

* 
10 
11 
12 
13 
14 
16 
16 
17 
16 
1* 
20 
21 
n 
23 
24 
26 
26 

E 
(UMau) 

01 
01 
01 
ftl 
ftl 
ftl 
ftl 
ftl 
01 
01 
01 
ftl 
01 
01 
01 
01 
01 
01 
01 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 

Od 
(on'M 

• 19E43 
8 196-03 
819E-03 
8.19E-03 
a.19E43 
• 19E43 
• 19E-03 
• 19643 
8.196-03 
8196-03 
8 19E43 
81SE43 
• 19643 
6 1*643 
8 19E-03 
8 19E43 
8 196-03 
8 196-03 
8 196-03 
619643 
619E43 
6I9E43 
619E43 
• 19E-03 
• 19E-03 
8 19E43 
• 19E43 

a 
(u ima) 

• 14 
• 14 
• 14 
114 
• 14 
• 14 
314 
• 14 
• 14 
314 
314 
314 
314 
• 14 
• 14 
• 14 
• 14 
314 
314 
314 
• 14 
•14 
• 14 
• 14 
3.14 
• 14 
• 14 

a 
(on'*) 

2.62E46 
283E-06 
262E-06 
242E-08 
262E-06 
2.626-06 
2626-08 
2626-06 
2426-06 
292E-06 
263E-06 
262E-06 
262E-06 
2.62E-06 
262E-06 
262606 
2.628-08 
2e2E-08 
262E-08 
262E-06 
2S2E46 
262E-08 
262E-06 
262E-06 
2426-06 
262E-08 
262E-06 

1 
(a) 

1.00E400 
• 196*07 
631E*07 
• 48E*07 
1.2*E*06 
1.98E*0a 
1.89E«06 
221E*06 
2S3E*08 
264E406 
318E*06 
3.47E*06 
378E*06 
4106*06 
443E*06 
473E*08 
60eE*06 
e38E*08 
86SE*a6 
6.99E*06 
•31E406 
6.62E*06 
694E*06 
7266*06 
7676*06 
7686406 
8206406 

H 
( u M i u ) 

163602 
3.63641 
3.63641 
3936-02 
3.93E-02 
3.93642 
•93602 
393E42 
3.93E-02 
393E42 
363E42 
3.63E42 
393E42 
3.936-02 
3.936-02 
•93642 
•936-41 
393642 
3.936-41 
3.93E-01 
3.93642 
3.938-01 
•83641 
3.636-01 
•63843 
•61642 
3.63602 

Kd 
(an>*) 

630 
830 
630 
930 
636 
630 
630 
630 
630 
930 
9M 
930 
930 
930 
930 
930 
930 
630 
630 
630 
830 
630 
630 
630 
630 
630 
630 

Ca 
(9«) 

•64606 
3.64648 
3.64646 
344846 
3.84646 
344646 
3.64648 
3.84646 
•64646 
364646 
364846 
3.64646 
3.94646 
3.64646 
3.64646 
3.84646 
3.846-08 
3.64606 
3646-06 
3.64E46 
364E48 
3.84E-06 
3.64648 
•64606 
•64646 
3.64648 
3.64608 

N i 
(gfcm'-a) 

666E-12 
1.22618 
844618 
748616 
•11616 
6.486-16 
4.988-16 
4.62E-18 
4.32E-16 
447E-16 
386E-t8 
3.86E-16 
•936-16 
•398-16 
•268-16 
•18616 
306E-16 
2968-16 
286E-18 
2.80E-16 
273E-16 
2676-16 
2608-16 
268616 
2.496-11 
1.44611 
3W6-16 

kNdConc 
(Sfcrn") 

6.60646 
• l tE-06 
744606 
7 4 S 4 6 
7.43648 
7.286-06 
710646 
••6E-08 
8.82606 
648841 
•B7E48 
6.49E46 
6.34E46 
6.238-06 
• 136-06 
•038-06 
•938-08 
964846 
•76646 
668E-46 
66?646 
•48E46 
6.418-08 
6.33846 
6.268-66 
• I 7 I 4 « 

AVIRAOI 

Na 
(gfcm'.a) 

1.22618 
114611 
7.06618 
•.11616 
6.466-16 
4.166-16 
462616 
4426-18 
4.07616 
161611 
•1161« 
•63616 
•30616 
3.26616 
• 188-16 
3086-16 
286618 
2688.16 
240616 
273616 
267618 
240618 
286618 
3418.11 
2.44611 
246616 

hafncMncy 
Facto 

(UNau) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
to 

Tkn* 
(aac) 

1168407 
•168407 
1168407 
1198407 
• 196407 
1186+07 
1188407 
• 166407 
•186407 
1.198407 
•198407 
•19E407 
•198407 
• 198447 
•198407 
• 198407 
•198407 
• 19840? 
•168407 
1186407 
1168407 
1188407 
•168407 
•168407 
•168407 
•18840? 

Mad Leal 
waif) 

116161840 
27238640 

212373840 
14288640 

1.72241640 
1.67241640 
1.46677640 
1.38176840 
1.2638rt40 
121780640 
1.1013840 

1.11108640 
1.08624640 
14a38640 
0 0 4 a t 6 i e 
0.020OK-1O 
0.341626-10 
0.07811610 
8438»-t0 

8412486-10 
8.40406-10 

a2ii«e.ie 
• o i i i i e - 1 0 
74em6-io 
7.703226-10 
7463136.10 

•••- Uaai 
RffMHIl^ 

waif) 

• 116M 
7.*4640 
7.a264B 
7.43646 
7.26846 
7.10646 
•86648 
642646 
6.66848 
667641 
8.46146 
8.14846 
6.33846 
• 1364( 
643646 
643648 
644648 
•78B4B 
848648 
647648 
•41648 
6.41648 
8 4 » 4 B 
826646 
•17646 
• 1 0 6 4 t 
• i i a4« 
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APPENDIX G 

EXPOSURE AND RISK CALCULATIONS 

SECOND LEVEL 



TABLE o - i 
BUILOINO NO. 3 
SECOND LEVEL 

CALCULATION OF RISKS 

Oermal contect ailth Interior Buiffecea 

EquBlkin Ca** (CgM + CMM,) 
C r^a CwaD 
intake* ( ( C M H S A . . , XCRh.) + (CN^. X S A I ^ X C R , ^ X A B X C F ) / ( B W X A T ) 

RIak" intake xSF 
HQ- IntekeAW) 

wtiere: Ckw* 
C w * , -
SA,»-
CR*, -
SAiW,-
C f ^ a 
AB-
C F " 
BW-
ATc-
ATno-
8 F -
RID-
RMc-
HQ-

Chemk:al oonoenttatkin on Boor euitaoea (mg/teffl*) 
Chemical ooncentrelkxi on oelkig eurfaoee (mofcin^ 
Surfecx eree of kw oontaol aurlaoaa (cm') 
Peroentege of canted allh kiw oontacl auffSoBi (unMaea) 
Swfaoe eiaa of high oonteol euitaoee (ein^ 
Percenteoe of contect with high ooilacl aurfaeea (unMeee) 
Dermel ebaarptkm eideil (unitlaee) 
linK oorwaralon factor (mgAng) 
BodyvdgMPiB) 
Averaging tbne, cardnogene (djr) 
Averaging Ume, noneaieinagene (dy) 
Cenocf stape (actor (mg/hg-d)/'') 
Non-cardncgenlc Reiarenoe Doee (mg/kg-dy) 
Excees Metkne cancer tWc (unlleea) 
Non^ardnogenk; Hazaid Quolleni 

Chamkial 

rolal PCBa 

C M . 
(lUlkim*) 

3.11 

C.U . , 
(M/cm>) 

00431 

C M , 

bmlcnf) 

1.977 

8A«, 

2.70E+0e 

C R ^ 

ooono 

(ugton*) 

0.00617 

(cmO 

2.96E+07 

C I W 

0.001 

AB 
(unKleaa) 

00136 

CF 

1E4>3 

BW 
(ka) 

70 

ATo 
(dy) 

29990 

Intaka 6F 
(moAahdv) (mota-dvr' 

1.62E4)6 7.7 

RW. 
(uMlaee) 

1E4)g 

Inheletlon 

EquetkMi 

Chemkxl 

Totel PCBe 

Intake* 
RIak* 
HQ* 

c« 
imahrf) 

1.4SE4>4 

Overall Rtak 

Dennal 

Inhelalkin 

TOTAL 

1E4I9 

3E4I6 

a 4 9 

( C x I R x E T x 
Intake x SF 
inteke/RID 

IH 
(m*/hr) 

083 

EFxED)/(BVI/xAT) 

ET EF 
(hr/dy) (dv/yr) 

8 290 

EO 

wtiere: 

BW 
(ka) 

29 

C * * 
IR* 
ET-
E F -
EO-
BW* 
AT-

ATc 
(dy) 

70 29990 

Chendcel ooncentratkm hi air (mo/m*) 
Inhalatkm rate (m'/hr) 
EifXMwe Ume (hr/dy) 

E)Va*uraduralkxi(yr) 
Body weight (kg) 
Averaging time (dy) 

Intake SF Risk 
(moto^v) (mo*a-dyr' (unltleaa) 

3.36E4)6 7.7 3E4)6 

ixiaiMat 



Equation 

Where: 

BUILDING NO. 3 
SECOND LEVEL 

CALCULATION OF AIR CONCENTRATIONS 
PCBs 

Ca = (E X CFl X teX CF2) / (V x CF3) 

Ca = 
E = 

te = 

V = 

CF1 = 

CF2 = 

CF3 = 

Prsdicted air concentration in building (mg/m*) 
Average emission rate from all sources (g/s) 
Air exchange rate (hr) 
Volume of room (cm*) 

Unit conversion factor (s/hr) 
Unit conversion factor (mg/g) 

Unit conversion factor (m'/cm') 

Source 
Floor 
Wall 

Ceiling 
Total 

Average Na 

(g/cm'-s) 
7.37E-14-

6.32E-17 

3.33E-16 

Applicable 

Area (cm^) 
1.35E+06 
2.S8E+07 

1.35E-f06 

Emission Rate 
(0/s) 
9.95E-06 
1.63E-09 

4.50E-06 

9.99E-06 

Chemical 

Total PCBs 

E 

(Q/S) 

9.99E-06 

CFl 

(S/hr) 

3600 

ta 
(hi) 

0.233 

CF2 

(mg/g) 

1000 

CFS 

(m'/cm*) 

1.00E-06 

V 

(cm*) 

5.80E-t-10 

Ca 

(mg/m') 

1.46E-4M 

l:\SE0354BVfinanAIRFLR2J(LS [TolalAliCono] BM/ee 3:46 PM 



BUILDMONOJ 
SECOND LEVEL 

VOLATIUZATION OF PCBa 
FROM FLOOR SURFACES 

DaFako Modal 
Na- ExDd 

(««H" 

aliira: Na* 
E -
D d -

a-
p* 
1 -
H -
Kd* 
Kae-
r o c * 
Ca* 

H Ca 
Kd 

kutoddiaeua aniidon ng rata (Qfcm'-a) 

ONkdon cooffldani ki d (cm'*) 
PI (•14) 
Tknakomaanatng(i) 

Mlal oancanlratan In aialiftal {QfoH 

OM 

I 1.786421 

I 3.636-021 
630 

6.306408 
0401 

6346-08 

Cikul i l lon of Cw In g/cn/ Ca* (Caxpxd) 

Oa- Cencankatonkiccra(g*orgfcmP) 
p - Bukdondlyofconcnk(gfcm') 
d - Dip*iefa«dMlacl)adcd(cm) 

Cakuklkn 

Cakukllon 

Cakuk lkn 

CakuteUon 

Ca 
(alo) 

•34E-08 

of Dal 

n 
(on'M 

1.76E42 

d a 

Dd 
(on'M 

• 19E-03 

F 
WaA 

2.4 

D d -

E 
( u M u i l 

ftl 

a * 

E 
(udlda) 

ftl 

d N a Na* 

E 
(UNau) 

01 

af AvgNa 

Na 
atan'-a 

3.66E-14 

Dd 
(orf*) 

• 18643 

gfcm'-i 
7.37614 

d 
(on) 
04 

DtxE*" 

Dd 
(oa'*) 

•19843 

Dd 
84(PiK(1 

P 
lHatf) 

24 

8 x O d 

( « « l | " 

a 
(udSau) 

•14 

Oa 
(afcm') 

•41E-06 

X6 
-E)xKSH) 

Kd 
(on'M 

630 

H 
Kd 

a 
(on'M 

262646 

H 
(uNau) 
3.63E41 

Ca 

t 
( i l 

748E408 

AvgNa (T*2Syr)- lNa|Tyi) 

a 
(o* ' * ) 

1.62646 

H 
(UNau) 

•63642 

Kd 
(on**) 

630 

O i 

(Bt) 

844648 

Na 
(Ofcm'-a) 

• •8614 



BUILDaiONOl 
SECOND LEVEL 

VOLATILIZATION OF PC8i 
FROM FLOOR 8URF/UE8 

Yau E 

laac 

t 

1 
1 
31 
2 
Z 
2 
2̂  
2 
21 

(uNna) 

ftl 
1 ftl 
2 ftl 
3 O l 
4 01 
9 01 
9 01 
T 01 
8 01 
» 01 
0 01 
1 01 
2 01 
3 01 
4 01 
) 01 
S 01 
/ 01 
1 01 
» 01 
» ftl 
1 ftl 
t ftl 
) ftl 
1 ftl 
I 01 
1 ftl 

Dd 
(on'M 

• 186-03 
•19E43 
•19643 
• 196-03 
8iaE-03 
• 196-03 
8.19E43 
• 19E-03 
• 19E-03 
• 19E-03 
9.19E43 
8 19E-03 
8 19E-03 
• 19E-03 
8.196-03 
S19E43 
619E43 
• 11E-03 
818E-03 
6196-03 
• 198-03 
• 19843 
• 19643 
• 19643 
• 198-03 
•19643 
• 19843 

a 
(Udlau) 

•14 
•14 
•14 
• 14 
• 14 
• 14 
•14 
314 
• 14 
3.14 
• 14 
• 14 
• 14 
314 
314 
314 
314 
314 
314 
• 14 
• 14 
314 
• 14 
3.14 
•14 
• 14 
114 

a 
(on 'M 

282E46 
262E-06 
262E-0e 
282E-06 
2.836-06 
292E-06 
292E-a8 
292E-06 
292E-06 
262E-06 
2926-06 
292E-06 
292E-06 
282E46 
2826-06 
2826-06 
2.62E-06 
282E-ae 
2e2E-06 
2B2E-06 
282E46 
2.83E-06 
282606 
262E46 
2.62646 
292E46 
262648 

1 
( i ) 

1.006400 
1196407 
•316407 
9.486407 
1366*06 
1.966*06 
1.896*06 
2 216*06 
292E406 
2646406 
3186^)6 
3476*06 
3786*08 
4106*06 
4 426*06 
4736*06 
6096*08 
6366*06 
8866*06 
8996*08 
6316*06 
6626*06 
•946*06 
7.266*68 
7678*06 
7.68E40e 
8.20E408 

H 
(UNiU) 

3.63E-01 
363E-02 
3.63E-01 
3.93E-08 
•936-02 
3.936-02 
3.93E43 
3636-02 
393E42 
393E-02 
363E-02 
383E-02 
363E42 
363E42 
363E-02 
3S1E-02 
383E-02 
363E-02 
363E-02 
•63643 
•638-02 
•636-02 
•836-03 
3.836-02 
•638-01 
•63641 
^«3E41 

Kd 
(em**) 

630 
630 
930 
930 
930 
930 
930 
930 
930 
930 
910 
930 
930 
930 
630 
630 
630 
6M 
630 
630 
630 
830 
630 
630 
630 
630 
630 

Ca 
(Bt) 

6.34606 
9.34648 
9.34646 
944646 
6.346-06 
6.34646 
•34646 
6.34646 
6.34606 
•34646 
634E-06 
•34606 
6.34646 
•34E-06 
•34646 
•34606 
•34606 
•346-06 
6 34E-08 
•34646 
•34646 
634646 
•34846 
6.34648 
6.34606 
•34646 
644608 

Na kMdOene 
(Btaa'-a) 

1.036-09 
1.646-13 
1.306-13 
1.086-13 
921614 
•24614 
7926-14 
• •66-14 
•61614 
• 146-14 
8.626-14 
8.696-14 
932E-14 
• 116-14 
492614 
4.79614 
4906-14 
4.476-14 
4346-14 
422614 
4.12614 
4026-14 
393614 
3.646-14 
•76614 
3.66E-14 
•618-14 

Waif) 

•41646 
9S3E46 
6.42846 
6086-06 
4.79E-06 
4.636-06 
421E48 
407646 
•87E46 
366E-0e 
349E-06 
3 32E-08 
318E-06 
299E48 
283E-06 
168E48 
294E46 
2406-06 
22*6-06 
2138-06 
200846 
1878-06 
178846 
1.63606 
161648 
1.38646 

AVIRAOB 

Na 
(gfcm'-a) 

1.64613 
1.306-13 
1.086-13 
•11614 
824E-14 
792E-14 
6.96614 
661E-14 
•14614 
682614 
6.86614 
8.32E-14 
• 11E-14 
492E-14 
4.79E-14 
480614 
447E-14 
434614 
4 22E-I4 
4.128-14 
402614 
3038-14 
364614 
•76614 
3.888-14 
341614 

iiafBclancy 
Facto 

(udBan) 

10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 

Tkna 
(aae) 

•166407 
•19640? 
•196407 
1196+07 
•196+07 
•198407 
1196+07 
IIIE+O? 
119640? 
1196407 
• 19E407 
• 18E407 
• 188*07 
• 188*07 
• 188*07 
1198*0? 
•198*07 
• 198*07 
•198*07 
• 198*07 
• 198*07 
•196407 
•19840? 
•198407 
•198407 
1198407 

Mali Led 

waif) 

641647 
4.1160? 
139647 
20064? 
2.60647 
23764? 
218847 
34864? 
14484? 
1.648-07 
1.78647 
168607 
1418-07 
1.86647 
180647 
1.46647 
1.41847 
147647 
143847 
1.38847 
1.27647 
1.24647 
121647 
1.19647 
1.1664? 
1.1464? 

iiiu 
RaaMnni 

Waif) 

6.63646 
•42648 
•08606 
4.78646 
463648 
429648 
4.07646 
347646 
•88846 
3.48646 
•32648 
• 16606 
210646 
2.63648 
211648 
2.64646 
1.46648 
220640 
213648 
260646 
147646 
1.78646 
1.63646 
141648 
1.18646 
128646 
111848 



BUILOINO NO. 3 
SECOND LEVEL 

VOLATILIZATKM OF PCBi 
FROM VERTKAL SURFACES 

Hwang OaFako Modal 
Na-

CakulallonofOal 

(aallP* Kd 

katoSaiaeua ddidon Ika rala (gfcm'-a) 
S d (or madun) porodly) (u i i au ) 
Etlaclva dnuddly kl i d (cm'*) • Dl X !^ " 
Olfkatai eoafflctod ki d (cm'*) 
PI (114) 
Tima from aainplng (s) 
Hanya Law Conalnl (sniralovilBaa fonn) 
SoMMrtar parfltai coafMam (cm'ib) • Koc X foe 
Orgafic cartnn anlv parfllon coafMart (cm 1 ^ 
Fraclon of Of̂ panc caioon In matanal (Ov) 
Mlal concankaVon bi aol or madun (9^) 

: Na-
6 -
D d * 

n* 
p * 
t -
H -
Kd-
Kee-
toe-
C^-

C«lpo(Wd) 
Odpo(VVal) 

Dl 
(cm**) 

D d - 0 1 x 6 " ' 

E 
(uMeii) 

i.TSE-aa 

Dd 
'em'M 

•196-03 

(H0tan') 
(gfcai') 

ftil 

1.78E42 

3.936021 
930 

•3064091 
OOOll 

0.0111 
0.000000011! 

CakulaUon of a D d x 6 
84(Pax(1-E)xKdH) 

Od 
(on'M 

a.19E-03 

E 
(UMau) 

01 

Pa 
latant 

1.4 

Kd 
(cm**) 

930 

H 
(UNau) 
393E-02 

a 
(on'M 

2.62646 

Calculatlan OfCa Ca- OdpaxCF/^xd 

Oalpa 
(MOfcrn') 

0.011 

CF 
| g ^ ) 

1.00E-06 

d 
ron) 

1 

p 
I t la i f ) 

24 

Ca 
(OW 

486E40 

Cakuk lkn d N a ExDd 
(aa l )" Kd 

E 
(UNua) 

ftl 

Dd 
(on'M 

6.19E-03 

a 
(UNua) 

114 

a 

(on 'M 

2.62846 

t 

(a) 

748E408 

H 
(uMua) 

343642 

Kd 

(em'*) 

630 

C* 

Wt) 

4.61648 

Na 

(Bfcm'-a) 

1118-17 

Cakulallon d AvgNa A»gNa(T*29yr)*2Na(Tyr) 

atan'-a 
•18617 

A«^<a 
gfcm'-a 

•328-17 



BUILOINO N O l 
SECOND LEVEL 

VOLATILIZATnN OF PCBa 
FROM VERTKAL SURFACES 

Vaar 

laac 

20 
21 
22 
23 
24 
39 
28 

E 
tuMau) 

ftl 
ftl 
ftl 
ftl 

• 1 
ftl 
ftl 
ftl 
01 
01 
ftl 
ftl 
ftl 
ftl 
ftl 
ftl 
a t 
0.1 
ftl 
ftl 
ftl 
ftl 
ftl 
01 
ftl 
ftl 
ftl 

Od 
(or f * ) 

1.19E43 
•.19E43 
819E-03 
•19E-03 
• 196-03 
8.196-03 
8.196-03 
• I9E-03 
• 196-03 
• 19E-03 
• 19E-03 
• 19E-03 
• 19E-03 
919E-03 
• 19E-03 
•19E-03 
•19E-03 
•19E-01 
819E-03 
•19E-03 
9198-03 
• 196-03 
•11603 
• 116-03 
• 196-03 
• 196-03 
• 196-03 

a 
(UMau) 

• 14 
• 14 
114 
• 14 
114 
• 14 
• 14 
• 14 
114 
•14 
114 
• 14 
•14 
• 14 
•14 
•14 
114 
3.14 
•14 
• 14 
• 14 
•14 
114 
114 
• 14 
• 14 
•14 

a 
(or f* ) 

262E-08 
2826-06 
2.82E-06 
282E-06 
2626-08 
2628-08 
282E-06 
262E-08 
282E-06 
2628-06 
2.62E48 
262E-08 
282E46 
292646 
282846 
242646 
2.62646 
2.62646 
1626-06 
162608 
1.62646 
262648 
2.63E46 
262E48 
2.62E-08 
262846 
1.62646 

1 

( i ) 

1.00E400 
3.19E407 
•31E407 
9.48E407 
1.26E*06 
1.66E*08 
1.89E*06 
22IE*06 
2S2E*06 
264E406 
3.1SE408 
347E406 
•7aE408 
4.10E406 
4.426406 
4.73E408 
646E408 
6.368406 
6.66E406 
6.B88408 
••16406 
6628406 
804E4Oe 
7.26E408 
7.97E408 
7.88E408 
820E408 

H 
(UNiU) 

343643 
343642 
3.63842 
3.638-02 
3.63841 
3.63642 
3.63E-02 
3.S3E-aZ 
3.63642 
3.63602 
•63642 
•63642 
3.636-02 
•63642 
3.63642 
•83601 
343602 
163841 
3.63641 
3.63642 
3.63642 
•63642 
163643 
•63641 
181841 
1.63848 
183641 

Kd 
(cmf*) 

6W 
830 
630 
630 
630 
630 
830 
630 
636 
630 
630 
830 
630 
630 
630 
630 
830 
630 
830 
630 
630 
630 
630 
630 
630 
630 
630 

C i 

wa 
4.68649 
468849 
486600 
4.68840 
4.68609 
4.86649 
4.668-00 
4.68609 
4.68849 
4.68640 
4.98646 
4.86600 
4.68840 
4.66640 
4.68640 
446640 
448640 
4.68640 
468640 
4.86640 
4.88840 
4.66840 
448840 
448640 
4.68846 
446640 

«J«W» 

Na 
(gfcn^-a) 

0486-13 
1.688-16 
1.12E-16 
•13E-17 
7.60&17 
7.07617 
6.4SE-17 
04/E-17 
9.996-17 
627617 
6406-17 
4.77617 
4.686-17 
4.368-17 
4228-17 
4.088.17 
1.168.17 
1418-17 
•738-17 
•638-17 
3.636-17 
3.486-1? 
•17617 
•106-17 
1.236-17 
•168-17 
1106-17 

kdadCone 
waif) 

1.10646 
1.06646 
1.01606 
6.886-09 
941649 
•396-09 
•19E49 
9.0064* 
6.6260* 
•698-0* 
640E4g 
• 3 9 6 4 * 
•208-60 
•06640 
743640 
7406-00 
7.68648 
7.8*646 
7.44648 
743600 
72164* 
7.1184* 
74064* 
8*084* 
6.7(8-0* 
• 6 * 6 4 * 

AVntAOl 

Na 

Waif-) 

1.666-18 
1.116.18 
• 138.17 
7.08617 
7.07617 
6.498.17 
6.076.17 
6.606-17 
•176-17 
•00617 
4.778-17 
44*8-17 
4.388-17 
4238-17 
4488-17 
••88-17 
1838-17 
1738.17 
343617 
•838.17 
•488-17 
1178-17 
1.108.17 
111M7 
• 168-17 
1108-17 

Iwtlciancy 
Facto 

(uMua) 

to 
10 
to 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
to 
10 
10 

w 
10 

Tkaa 
(lac) 

1168407 
•198407 
• 198407 
1198407 
1196407 
1196407 
•198407 
•198407 
•198407 
•198407 
1196407 
1196407 
1198407 
119840? 
1198407 
1196407 
1188407 
116840? 
118840? 
1188407 
118840? 
118840? 
1198407 
1168407 
1198407 
118140? 

MenLeat 

Wai f ) 

411610 
1.S28-10 
216610 
240610 
2236-10 
2038-10 
1.08610 
1.76610 
1.S8&ie 
1.66610 
1.608-10 
1.44610 
1468-10 
1.S3610 
128610 
1288-10 
1216-10 
1.176-10 
1.14610 
1.11610 
140610 
1.06e-1B 
1 M 6 i e 
1426-10 
0076.11 
•.7IC-11 

HS 
I tai idan 

waif) 

148840 
1.01841 
•10640 
0.01600 
0.30640 
•11640 
•00640 
142640 
1.M640 
•40640 
•38640 
•30e4» 
•48840 
7.03640 
748640 
748600 
7.90840 
744640 
7.3K40 
7.11840 
7.11640 
740640 
8.60648 
8.70640 
•08640 
8.8064)8 

f ' fM* 

M«>t 



BUIOMGNOI 
SECOND LEWL 

V0lATIU2IkTK)N OF PCSa 
FROM CEIUNO SURFACES 

Hwang OaFako Modal 
Na- ExOd 

(aa l lC Kd 

d i i t * : N i * kiatodanouiinlidonButrak(gfcm'-a) 
E- S d (or madun) poredly) (UNiU) 
D d - EiraclvadltoaMlykiad(on'*)*OlxE"' 
n * DllkataicoafBcto«kiak(cm'*) 
p - PI (314) 
I - Tkna kom iunA ig ( i) 
H - Hanya Law ConatMd(dmonitoiau(onn) 
Kd* Cel/laatopail8oncoaffldwd(an^)-Koexf 
Koe- Orgadcciitanaeto partlon ceaflWanI (cm**) 
toe- Fractal dor(aidecarkonkimatoW(0g) 
C i - kNdconcan9donkiadormadifn(g*) 

Odpa((Mkig) 
Calpa (CMfeig) 

(POtan') 

Waif) 

Oi l 

1.796421 

•93E42I 
630 

•30E406| 
OOOll 

0.0661 
0.(K)(XXX)068| 

Cakulallon d Dal O d - n x E * " 

Cl 

Jcm^fcL 
E 

(uil lau) 
Od 

(em'*) 
ftl •11E-03 

CalculaHonofa D d x E 
E4(Pax(1-E)xKim) 

Dd 
(on'M 

• 11E43 

E 
. (UMau) 

01 

Pa 
(Btan^ 

2.4 

Kd 
(on'M 

630 

H 
luHau) 
3636-02 

a 
ron '* l 

262608 

C a k u M k n d C a Ca- OdpaxCF/lpiXd 

CafculaltotdNa 

Oalpa 
(uofcnrt 

0496 

E 
(uNua) 

ftl 

CF 
I M M 

100E48 

Na* 

Dd 

(em'M 

•16E-03 

gNa Av |N i (T*2B 

Na 
Otan'-a 

1.17611 

AagNa 
Otan'-a 

•336-16 

d 
(on) 

1 

8 x D d 

(a«1»» 

a 
(udMu) 

•14 

lir)*2Na(Tiir) 

p 
(gfcnrt 

2.4 

H Ca 
Kd 

a 
(on'M 

2438-06 

Ca 
(aw 

2.42646 

t 

(*) 

7686406 

H 
(UMua) 

1.61643 

Nd 

(Ol/*) 

630 

Ca 

(0t) 

242840 

Na 
(gfcm'-a) 

1.67616 



BULDiNONO.! 
SECOND LEVEL 

VOlATILIZATnN OF PCBa 
FROM CEILINO SURFACES 

Vaar 

laac 

18 
20 
21 
22 
21 
24 
28 
26 

(unllui) 

ftl 
ftl 
ftl 
ftl 
ftl 

Dd 
(on'M 

• 19E-03 
&19E-03 
• 19E-03 
• 19E-03 
• 19E-03 
• 198-03 
• 19E-03 
• 19E-03 
• 196-03 
• 196-03 
• 19643 
6196-03 
• 196-03 
• 196-03 
• 196-03 
619E-03 
619E43 
• 19E43 
• 19E-03 
• 19E-03 
619E43 
• 19E-03 
819E-03 
• 19E43 
8.19E-03 
• 198-03 
• 196-03 

a 
(UMua) 

114 
114 
•14 
114 
•14 
•14 
114 
114 
114 
•14 
•14 
• 14 
• 14 
114 
114 
114 
114 
114 
114 
114 
114 
• 14 
•14 
• 14 
• 14 
114 

» • " . , , 

a 
(on'M 

262E-06 
262606 
262E-06 
2.82E46 
262E-06 
2.926-06 
2926-08 
2.92E-06 
262E-06 
262E-06 
262E08 
262E-06 
262E-06 
262E-08 
262646 
262E-06 
2626-06 
262608 
2616-06 
162E46 
262E-06 
262606 
262648 
1.62E46 
262E-06 
262E-C6 
262606 

1 

( i) 

100E400 
3.19E407 
631E407 
9.46E407 
126E408 
146E*06 
1.89E*06 
221E<06 
262E406 
2.64E406 
118E406 
3476406 
•76E406 
410E406 
4.42E408 
4 73E406 
6.09E406 
e.36E406 
666E406 
699E406 
631E408 
6.62E408 
694E408 
7.26E406 
767E406 
746E406 
6.20E408 

H 
(uMiU) 

3.63602 
3.63E-02 
3.93602 
3.93843 
3.93642 
343642 
3.93642 
3.93641 
3.938-03 
3.93842 
3.93642 
3.636-02 
3836-02 
363842 
1836-02 

' 383642 
3.63842 
3:63642 
1636-02 
163841 
193842 
3638-01 
•63842 
1.63642 
163642 
•63648 
363601 

Kd 
(on'*) 

630 
930 
636 
630 
830 
830 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
630 
830 
630 
836 
630 
630 
836 
630 

,630 

Ca 

(9t> 

2.42E46 
2.42E-08 
2.42E46 
2.42646 
242606 
242646 
2.42646 
242646 
2.42606 
1.42606 
242646 
1.42846 
2.428-06 
1.42646 
1.42846 
1.42606 
2.42848 
2.42648 
2428-06 
2.42646 
242846 
2.4284S 
242C4B 
242848 
24264S 
242e-0B 
242648 

N i 
(gfcm'-i) 

4.B1E-12 
•336-16 
649E-16 
44tE-16 
4.17E-16 
•73E-16 
3.408-16 
116E-16 
2.998-16 
3.78E-16 
244E-16 
261E-16 
1.41E-16 
231E-16 
2.23616 
2ieE-16 
2088-16 
242E-16 
1.966-16 
1416-16 
1466-18 
1426-16 
1.786-16 
1.746-16 
1.786-16 
1.078-16 
1438-16 

kNdConc 
(Btan") 

640648 
6.64646 
6.386-06 
6.206-08 
6.07E46 
4.09846 
444606 
4.74646 
4.668-06 
4.868-66 
4.488-08 
4.40646 
4.338-06 
4.26606 
4.t8846 
4116-08 
4.08846 
3.08846 
• • 2 6 4 ( 
1.66646 
180641 
1.76846 
161641 
1.84646 
3.86646 
163846 

AVIRAOI 

Na 
(gfcm'-i) 

6.336-18 
8616-16 
4416-16 
4178-16 
1736-1* 
•466-16 
1196-18 
2168-18 
2788-16 
1.04610 
261616 
241616 
231618 
2118-18 
2198.18 
2086-16 
1.028.18 
1.018-10 
1.01610 
1.018.1O 
1.118-10 
1.716.11 
1.746-10 
1.706-10 
1476-10 
i s i e - i o 

hinkian^f 
Facto 

(UNua) 

10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
to 

Tkna 
(UC) 

1168407 
1186+07 
119E407 
119640? 
1196407 
1198407 
1196407 
119640? 
118840? 
1168407 
1166407 
1188407 
1188407 
116640? 
116E407 
118840? 
• 168407 
•168407 
•18640? 
•18840? 
It8840? 
119640? 
•198407 
1188407 
1188407 
1188407 

Maw L i l t 
Waif) 

262616840 
1.88638640 
141737640 
141408840 
ltT63864B 
1472B464B 
B.033B8.1O 

0201048.10 
•760628.10 
•11066610 
7.024116-10 
741613610 
?.386t6610 
7.024048-10 
•78887E.10 
•6T0M610 
•374ia .10 
•10482610 
•6304610 

8478746.10 
8.71611610 
6401188-10 
•480016-10 
9.tM?B-10 

•1881t6tO 
•164246-10 

- Hid 
KOOHMMI 

Waif ) 

8.64646 
U 8 8 4 8 
•26648 
847646 
446846 
444646 
4.74608 
448646 
448646 
4.46648 
446846 
4.13646 
426846 
416646 
4.11646 
4.68648 
188648 
1B260B 
•88846 
•80646 
ITieOB 
188648 
144648 
141648 
183648 
•46646 
441B4B 
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DDT, DDD, AND DDE 

Dicfalorodiphenyltrichloroethane (DDT) was one of tbe first of the 
organochlorine pesticides, t>eiiig initially syndiesized in 1874. 
However, it was not until 1939 that the insecticidal properties were 
recognized. DDT was extensively used during World War n for 
control of body lice, being directly applied to the sldn of infested 
individuals. In addition, it was one of the most widely used 
pesticides in tbe world from the 1940s until the 1970s. However, 
evidence that DDT and its breakdown products DDD and DDE, 
impaaed food chains and ecological systems eventually curtailed 
use ofthis pesticide. Application of DDT was banned in the United 
States in 1972, although its use continues in some parts of the 
world. 

DOT 

000 

DDT, DDD, and DDE can be absorbed into tbe l>ody via ingestion, 
inhalation, or direct dermal contact. (!>f these, ingestion is thought 
to represent the major uptake route. Once absorbed, these 
compounds partition into the fat, where they tend to bioconcentrate. 
Excretion occurs primarily in the urine, but may also occur in the 
breast milk and feces. ODE 

DDT is not a highly toxic compound in man. Animal studies indicate that tbe acute LDjg for DDT 
is relatively high, ranging from 100 to 500 mg/kg in rats (Hayes, 1959). The 90-day LDjo is 
considerably lower, at 46 mg/kg, due to bioaccumulation (Gaines, 1969). The onset of death in 
animals given lethal doses is 24 to 72 hours (Murphy, 1986). While some signs of toxicity have 
been rq>orted in humans at 10 mg/kg, doses as high as 285 mg/kg have been found to be non-lethal 
(Hayes, 1982; Garrett, 1947). No toxicity has been observed among individuals dermally exposed 
to DDT as a louse control agent (Murphy, 1986), among factory workers chronically exposed to 5 
to 18 mg/kg/day for 15 years (Laws et al., 1967), or among volunteers who were administered 
35 /tg/kg/day for 18 months (Hayes, et al., 1971). 

The primary target organ of DDT appears to be the central nervous system (CNS). Effects related 
to CNS toxicity include parathesia of the tongue, lips, and face, apprehension, hyperexcitability, 
disturbances of motor functions, and tonic and clonic convulsions. Several animal studies have 
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indicated Aat the liver is also a target organ. DDT exposure has l>een repotted to cause increased 

liver weight, increased blood levels of liver enzymes, and hq>atocyte hypertrophy and necrosis (de 

Waziers and Azais, 1987; Hait and Fauts, 196S). In general, the effects produced by DDT display 

a dose-response relationship, with repeated dosing at 40 mg/kg/day (or more) required to induce 

most of the observed CNS and liver effects. 

DDT does not appear to be a teratogen in any species tested. In an overview of several 

multigeneration studies, Hayes (1982) rqx)rted diat DDT is not teratogenic in mice, rats, or beagles. 

Rq)roductive effects have been rq>orted fbr DDT in male cockerels, but only at doses which would 

be immediately lethal in rats (Hayes, 1982). R^roductive smdies in rats suggest that DDT 

possesses little reproductive toxicity, even at dietary levels of 200 mg/kg (Wrenn et al., 1971). 

Studies in mice indicate that dosages ranging between 200 and 300 mg/kg of DDT are associated 

with decreased ovary and testis size ((2annon and Holcomb, 1968). 

Potential mutagenic properties of DDT have been investigated by Shirasu et al. (1976) in a number 

of bacterial systems and have tested negative. Additional studies have shown that DDT is not 

mutagenic even when a metabolic activation system is included in the bacterial screens (Shirasu 

et al., 1977). DDT has also yielded negative results in the dominant lethal assay is mice (Epstein 

et al., 1972), although the authors rq>orted that DDT was mutagenic in die same assay in rats. 

DDT has not been demonstrated to be carcinogenic in man despite extensive exposure data. 

Available evidence suggests that DDT and its meubolites, DDD and DDE, may produce liver 

tumors in rats and mice (Fitzhugh and Nelson, 1947; Innes et al., 1969). Given the lack of 

association between exposure to DDT and cancer in humans, the significance of the findings in 

animals is questionable. The rqxjrted carcinogenic properties of DDT, DDD, and DDE are further 

complicated by the finding that these compounds produced hepatomas. Controversy currently exists 

regarding the significance of hepatomas. It is unclear whether this pathologic change is reversible 

or indicative of carcinogenesis (Murphy, 1986). 

It has been suggested that DDT is an qiigenetic carcinogen and induces tumor formation through 

mechanisms not involving heritable changes in DNA. Although this currently r^resents an area 

of active research in toxicology, it is not clear that tbis will alter the current status of DDT as non­

carcinogenic in humans. 
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ALDRIN AND DIELDRIN 

Aldrin and dieldrin are organochlorine insecticides t>elonging to a 

a family of chemicals known as the cyclodienes. Structurally, these 

two compounds are almost identical excq>t diat dieldrin is a 

photooxidation product of aldrin. When released into die 

environment, aldrin converts readily to dieldrin, which is die most 

stable form. Historically, diese compounds were widely used for AHM* 

insect control firom the 19SQs through early 1970s. However, use 

of these compounds has decreased in recent years because of dieir 

relative environmental persistence. Currently, the approved uses of 

aldrin and dieldrin are limited to subsurface termite control, 

treatment of some non-food plants, and for use in modiproofing in 

some industrial settings. Neidier of these compounds is currendy 

produced in the United States. 
OlBldnn 

Aldrin and dieldrin can be absorbed via ingestion or inhalation. Once absorbed, aldrin is rapidly 
converted to dieldrin and distributed into the tissues. Dieldrin partitions to the fot and it is not 
readily excreted. The biological half-life in humans is ^proximately 266 days. 

There are few data available on the acute lethality of aldrin/dieldrin in humans. Ingestion of 
approximatdy 8.2 mg/kg aldrin caused death in a 3-year-old child, but adults are known to have 
survived doses of 26 to 30 mg/kg, suggesting that children represent a sensitive population (Hayes, 
1982). Animal studies indicate that the lethal doses of aldrin and dieldrin are similar. The LDso 
for aldrin is rq)orted to range from 33 mg/kg to 95 mg/kg, while the LDy, for dieldrin ranges from 
38 mg/kg to 100 mg/kg (Borgman et al., 1952a, 1952b; Treon and Cleveland, 1955; Cabral et al., 
1979). The primary target organ for acute aldrin/dieldrin exposure spears to be the central nervous 
system (CNS). The major symptoms of lethal intoxication include increased irritability, salivation, 
hyperexcitability, tremors, clonic/tonic convulsions, coma, and death. Death is usually due to 
either cardiac arrest or respiratory failure related to the CNS effects. The primary non-lethal effects 
are also CNS-related. Convulsions and electroencephalogram (EEC) abnormalities have been 
reported among individuals exposed to 25.6 mg/kg of aldrin (Spiotta, 1951). Studies with monkeys 
suggest that the EEG abnormalities may persist for up to 1 year after exposure (Burchfiel et al., 
1976). 

The primary target organs for chronic aldrin/dieldrin exposure include the immune system, CNS, 
and liver. Low doses of dieldrin (0.25 mg/kg/day) have been associated with microsomal enzyme 
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induction in die liver (Den Tonkelaar and Van Esdi, 1974), and 0.75 mg/kg/day can induce immune 

suppression in mice (Loose, 1982). Neuronal necrosis has been reported in rats exposed to 

S mg/kg/day (NCI, 1978a), and histopathological changes have been seen in the livers of rats 

exposed to 3.75 mg/kg/day of dieldrin (Borgman et al., 1952b). 

There are no human data available on either the rq>roductive or developmental effects of 

aldrin/dieldrin. Rodent studies suggest that diese compounds are not teratogenic or fetotoxic unless 

die doses are h i ^ enough to also induce matemai toxicity (CSiemoff et al., 1975). Reproductive 

studies in rats indicate that high doses (e.g. maternally toxic) do not affect mating behavior and have 

minimal effects on fertility and Mtta size. However, a marked increase in mortality was noted 

among nursing pups, possibly because of dieldrin in the mother's milk (Treon and Cleveland, 1955). 

Aldrin and dieldrin do not ^pear to be genotoxic, having tested negative in numerous in vivo and 

iSL vitro assays (see ATSDR, 1989 for a detailed discussion). 

Chronic inhalation exposure to dieldrin has not been linked to an increased incidence of cancer in 

humans, based on several epidemiological studies among industrial workers (Van Raalte, 1977; 

Ribbens, 1985). Results firom animal studies are less definitive. In a major smdy by NCI (1978b), 

chronic oral exposure to both aldrin and dieldrin induced h^atocellular carcinomas in mice, but not 

in rats. Given that this tumor type is very common in mice, the relevance of this finding is 

questionable when extr^iolation is made to humans. The U.S. Environmental Protection Agency 

(EPA) has identified both aldrin and dieldrin as Class B2 probable human carcinogens, based on 

animal data. 
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ENDRIN, ENDRIN KETONE, AND ENDRIN ALDEHYDE 

Endrin is an organochlorine pesticide belongmg to a group known 

as die cyclodienes. Endrin alddiyde is a common contaminant of 

endrin, being coi>roduced during endrin synthesis. Endrin ketone 

is a degradation product of endrin which is typically formed by UV 

photo-oxidation or high tenq)erature oxidation. Very litde 

infonnation is available regarding the toxic effects of either endrin ^""^ 

ketone or endrin alddiyde, but they are expected to be similar to 

diose produced by endrin. Historically, the primary use of endrin has been as an insecticide for 

cotton, sugarcane, tobacco, and apples. It has also been used as an avicide and rodenticide in grain 

storage areas. Use of this compound has declined in recent years, and production in the United 

States ceased in 1986. 

Endrin can be readily absorbed via ingestion or inhalation, and to a lesser extent, by dermal conuct. 

Wolfe et al. (1963) rq>orted that in agriculmral settings, dermal contact may be tbe most significant 

uptake route. The majority of absorbed endrin is excreted within 2 to 3 days after exposure, 

although a significant fraction may also panition to adipose tissue. 

The acute lethality of endrin has been reported from animal studies and accidental human exposures. 

Twenty-six deaths were rq>orted in an incident in which 1,300 to 1,600 people ingested bread 

containing 48 to 1,807 mg/kg of endrin (Curley et al., 1970). In a second mass poisoning, 19 

people died (of 192 exposed) after ingesting an unknown quantity of endrin in focxl (Rowley et al., 

1987). Twelve grams has been identified as a lethal dose in man, based on a suicide in an adult 

male (Runhaar et al., 1985). The oral LDjo for endrin in rats is 40 mg/kg (Speck and Maaske, 

1958) and die dermal LDjg in rabbits is 94 mg/kg (Treon et al., 1955). 

The primary target organ of endrin toxicity is the central nervous system (CNS). Acute endrin 

poisoning can induce CNS effects in man, including electroencephalogram (EEG) abnormalities, 

dizziness, mental confusion, jerking ofthe legs and arms, epileptiform seizures, sudden collapse, 

and death (Hoogendam et al., 1965; Curley et al., 1970). Recovery from non-lethal exposure is 

generally rapid (within a few hours), except for EEG abnormalities, which may persist for 1 to 

6 months (Hoogendam et al., 1962). Odier systemic effects, reported from animal studies, include 

pulmonary edema and liver necrosis (Treon et al, 1955) and hepatic microsomal enzyme induction 

(Hartgrove et al., 1977). 
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Few studies have reported on die effects of chronic endrin toxicosis. An q>idemiological study 

among industrial workers occupationally exposed to endrin demonstrated an increase in die number 

of deaths due to pneumonia and odier non-malignant respiratory diseases (Ditraglia et al., 1981). 

Chronic exposure to non-lethal doses of endrin has also been linked to liver and kidney damage in 

dogs (Treon et al., 1955) and to episodes of tremors and chronic convulsions in rats (Diechmann 

et al., 1970). 

Several studies have implicated endrin as a teratogen/developmental toxicant. Ottolenghi et al. 

(1974) demonstrated that 5 mg/kg, a dose which was half tbe matemai LDs>, caused an increased 

incidence of cleft palate and fiised ribs in hamster pups. Lower doses (1.5 mg/kg) have been linked 

to hyperactivity in hamster pups (Gray et al., 1981), and doses as low as 1 mg/kg are associated 

with reduced pup survival (Ottolenghi et al., 1974). 

Endrin does not appear to be either mutagenic or genotoxic. Endrin exposure does not induce 

mutations in bacterial assays (Ames et al., 1975), does not induce unscheduled DNA synthesis in 

primary rat h^atocyte cultures (Probst et al., 1981), and does not cause an increase in the frequency 

of sister chromatic exchanges (SCEs) in human lymphoid cells (Sobti et al., 1983). 

There is no evidence to suggest that endrin is a potential carcinogen. Epidemiological smdies have 

not demonstrated any increased cancer rates among workers exposed to endrin during manufacture 

(Ribbens, 1985). A smdy by NCI (1978) rq>orts that endrin is not carcinogenic to mice or rats. 
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HEXACHLOROCYCLOHEXANE 

Hexadilorocyclohexane (HCH), also known as benzene 

hexadiloride (BHC), is an organochlorine insecticide with an ^vX'^v^^ 
extensive history of agricultural and medicinal use. Technical grade T T 
HCH is composed primarily of four HCH isomers, tbe alpha (a), o^'*^\yy'\i 
beta 03), delta (S), and gamma (7) isomers. The gamma isomer is ^ 
also known as lindane. The beta and gamma forms were deterted HMeNorê fewwana 

in the basement samples. The physical, chemical, and toxicological 
properties of all four forms are similar, and diey will be presented as a group in this profile. 

Gastrointestinal absorption of ingested HCH in the rat is relatively complete, ranging from 90.7 to 
99.4 percent, depending on the isomer (Albro and Thomas, 1974) whereas dermal absorption of 
7-HCH is rq>orted to be less than or equal to 9 percent (Feldmann and Maibach, 1974). The degree 
of absorption via respiration has not been quantified, but is likely to be higher dian dennal 
absorption because of the higher membrane permeability of tbe respiratory tract. 

While unusual, deadi has been reined in children exposed to 7-HCH in vaporizer fumes (Loge, 
1965), in dust (Mobb, 1948), and to a whole-body application of a one percent lotion of 7-HCH 
(Davies, et al., 1983). Symptoms of 7-HCH poisoning include vomiting, nausea, diarrhea, seizures, 
and convulsions (Davies, et al., 1983). The oral LD̂ o for 7-HCH in rats is approximately 
90 mg/kg, and the dermal LDjo in rats ranges from 900 to 1,000 mg/kg (Gaines, 1960). 

A number of organ systems are affeaed by chronic HCH toxicosis, including tbe respiratory, 
cardiovascular, central nervous, inunune, hepatic, renal, muscular, and hematopoietic (blood-
forming) systems. Chronic uptake by inhalation of technical grade HCH by workers in tbe pesticide 
industry has been associated with parathesia of the face and extremities, headache and venigo 
(Kashyap, 1986), and to abnormalities in electroencephalograms (EEG) (Czegledi-Janko and Avar, 
1970). Subchronic oral exposure to 7-HCH has induced behavioral changes (Desi. 1974), and 
decreased nerve velocity in rats (Muller et al., 1981). Decreased nerve velocity was also noted in 
rats exposed to high levels of /3-HCH (Muller et al., 1981). In contrast to the effects of 7- and 
iS-HCH, smdies by Muller et al. (1981) were unable to demonstrate any neurological effect for 
a-HCH. 
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Hematological effects have been rqwrted for both chronic and acute HCH exposure. Morgan et al. 

(1980) rq)oned that exposure to 7-HCH from a v^>orizer (2.4 to 5.5 mg/m^ resulted in anemia in 

a 2.5-year old child. Hematology smdies of workers occupationally exposed to HCH at unknown 

concentrations via inhalation have demonstrated increased incidoice of leukopenia, leukocytosis, 

granulocytopenia, granulocytosis, eosinophilia, monocytosis, and dirombocytopenia (Brassow et al., 

1981). Oral studies in rats exposed to /9-HCH at 12.5 mg/kg/day for 13 weeks have demonstrated 

decreases in red blood cells, white blood cells, hemoglobin and packed cell volume (Van Velsen 

et al., 1986). 

Hie non-carcinogenic hepatic effects of HCH are limited to changes in enzyme levels and liver 

weight. Workers exposed to technical grade UCH in die air for periods in excess of 10 years 

display increases in blood levels of liver enzymes (Kasbyap, 1986). Increased microsomal enzyme 

activity can be induced in rats at doses as low as 6.2 mg/kg/day for 3 days, and increased liver 

weight at 18 mg/kg/day for 3 mondis (Oesch, et al., 1982). Alpha and /3-HCH produce hqiatic 

effects similar to those produced by 7-HCH. Exposure to 0.5 mg/kg/day of jS-HCH for 13 weeks 

caused increased liver weight in rats (Van Velsen et al., 1986), and exposure to 25 mg/kg/day for 

24 weeks has been related to liver hypertrophy (Ito et al., 1975). In contrast to the a, /3, and 7 

isomers, the 5 isomer spears to be relatively non-toxic to the liver. No liver effects were noted 

among rats treated with 50 mg/kg/day for 24 to 48 weeks (lto, et al., 1975). 

The various HCTH isomers have been reponed to cause kidney damage in the rat. Exposure to 

40 mg/kg/day of either j8 or 7-HCH for 2 weeks reponedly has caused kidney damage as indicated 

by increased glucose and creatinine excretion, and hypertrophy and degeneration ofthe renal tubular 

epitbelia (Srinivasan et al., 1984). (Zbronic exposure to /3-HCH may cause increased kidney weight 

and renal calcinosis (Van Velsen et al., 1986). Fitzhugh et al., (1950) have shown diat chronic 

exposure to 40 mg/kg/day of 7-HCH can cause nephritis and basal vacuolation. 

Several minor target organs of HCH have been identified, based on a limited number of smdies. 

CHironic occupational exposure to technical grade HCH has been associated with abnormal 

electrocadiograms (ECGs) (Kashyap, 1986) and mucous membrane irritation (Conley, 1952). 

Accidental ingestion has been related to minor muscle damage (Munk and Nantel, 1977), and 

gastrointestinal (GI) effects, includmg vomiting and diarrhea (Nantel et al., 1977). Immune 

suppession has been reponed from animal studies (Dewan et al., 1980; Desi et al., 1978), but not 

among workers exposed to technical grade HCH (Kashyap, 1986). 

There is no evidence suggesting that any of tbe isomers of HCH are developmental toxicants, 

although reproductive effects have been reported for the 7 and /3 isomers. Chronic exposure to 
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73 mg/kg/day of r-HCH is reported to produce testicular atrophy, degeneration of die seminiferous 

tubules, and disruption of spermatogenesis in rats (Shivanands^pa and Krishnakumari, 1982), and 

chronic exposure to 12.5 mg/kg/day of 0-HCR is sufficient to produce atrophy of the uterus and 

ovaries, d^eneration of the seminiferous tubules, and disraption of spermatogenesis in rats (Van 

Velsen et al., 1986). 

There is limited evidence for die genotoxicity of HCH. Lakkad et al., (1982) have r^)oned that 

technical grade HCH can induce dominam lethal mutations in mice, and Shimazu et al., (1972) have 

rq>oned an increased mcidnice of chromosomal aberrations in rat bone marrow in response to 

/3-HCH. IQ vitro mutagenicity tests utilizing bacteria have not demonstrated any mutagenic effect 

for 7-HCH (Moriya et al., 1983). There is some evidence that 7-HCH may induce a slight increase 

in chromosomal aberrations in mammalian-cell mutagenicity assays (Ishidate and Odashima, 1977). 

Three HCH isomers (a, /3,7) have been implicated as potential human carcinogens based on animal 

studies. Work by Ito et al., (1973) demonstrated that mixtures of HCH isomers could induce 

hq>atocellular carcinomas in mice, but that the mixmres were only carcinogenic when the a isomer 

was present. Other smdies have implicated 7-HCH in tbe production of hepatocellular carcinomas 

in mice (NCI, 1977; Wolff et al., 1987), but not in rats (NCI, 1977). Thorpe and Walker (1973) 

have shown that /3-HCH can cause h^atocellular carcinoma in mice. Several smdies (Ito et al., 

1973, 1975) have been unable to demonstrate any increased cancer rate in eidier mice or rats 

exposed to 7-HCH. Based on these smdies, die USEPA has classified a-HCH as a Class B2, 

/3-HCH as a Class C, and 7-HCH as a Class B2/C potential carcinogen. It should be noted diat in 

all cases, the presumed potential human carcinogenicity of HCH is based on induction of liver 

cancer in rodents. This type of cancer is very rare in man, but relatively common in rodents. 

Under these conditions, die use of rodent b^atocellular carcinoma data may not be prediaive of 

potential human carcinogenicity, and should be considered suspect. 
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Heptachlor & Heptachlor Epoxide 

Hqitachlor (CAS NO. 76-44-8, CIQHJCIT) is a chlorinated cyclodiene widi a molecular weight of 
373.5, a melting point of 95-96° C, and boiling point of 135-145° C. It is a white or light tan, non-
conabustible, waxy solid or crystalline solid with a mild camphorlike odor. It has very low vapor 
pressure ^.0003 mm Hg at 25° Q . Heptachlor is practically insoluble (56 mg/l ® 25-29° C) in 
water but readily soluble in most organic solvents (ATSDR 1989). The US Environmental 
Protection Agency (EPA) canceled the registration of pesticides containing hq)tachlor widi the 
exception of its use throu^ subsurface ground insertion for termite control and die dipping of roots 
or tops of non-food plants (Fed. Reg. 1975). Heptachlor epoxide (CAS NO. 1024-57-3, CIOHJCITG) 

is the oxidation product of heptachlor, biotransformed by microsomal enzymes, which occurs in soil 
and in or crops when treatments with heptachlor have been made. Humans can be exposed to these 
insecticides through food chains, drinking water or milk contaminated with the compounds. The 
cyclodiene such as hqitachlor can be absorbed from the intact skin or by inhalation (ATSDR 1989). 
Limited data suggest that hq>tachlor is readily absorbed from tbe gastrointestinal tract, and a large 
portion of the absorbed heptachlor is slowly eliminated, primarily via die bUe duct into the feces. 
H^tachlor epoxide can be stored in adipose tissue, and has been found in several human tissues 
mcluding blood, milk, and amniotic fluid at concentrations of < 1 ppm (ATSDR 1989). 

Acme exposures to h^tachlor or its epoxide have been shown to cause effects on sensory, motor 
nerve fibers and the motor cortex in the central nervous system (CNS). Signs and symptoms of 
acute poisoning in humans and animals resulting from high doses of heptachlor include paresthesia 
of the tongue, lips, and face; ^prehension; hypersusceptibility to stimuli; irritability; dizziness; 
distotbed equUibrium; tremor; and tonic and clonic convulsions (Hayes 1967). Persons who have 
been poisoned by cyclodiene insecticides rqxirted headache, nausea, vomiting, dizziness, and mild 
chronic jerking. Unlike DDT, these compounds tend to produce convulsions before other less 
serious sings of illness have speared (Hayes 1971). Heptachlor epoxide is equally or more toxic 
by acute exposure than die parent compound, and it has been suggested that epoxide formation 
rqiresents an activation reaaion (O'Brien 1967). Aldiough diey are considered as CNS stimulants, 
their precise site and mechanism of action are incompletely known. Biochemical studies have shown 
an alteration of brain amino acid rations and an increased level of ammonia in the brain (O'Brien 
1967). 

Major concem of chronic exposures to heptachlor or its epoxide include liver, CNS, and immune 
system. Several long-term feeding studies of heptachlor and b^tacblor epoxide showed increased 
liver weights, indicating hepatotoxicity, and decreased effects on bost defense mechanism by immune 
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system. There was a relationship l>etween dose and increases in liver weights in both male and 

fiemale mice and rats at the termination of the smdies. A 2-foId increase over controls in the 

bcidence of hqiatic hyperplasia was observed in die test mice, and pathological examinations of 

tissue specimens revealed hqiatic vein dirombosis and cirrhosis in treated but not in control mice 

(Davis 1965). Accqitable Daily Intake (ADI) of h^tachlor was reported to be 0.0005 mg/kg/day 

(WHO 1973, cited in Klaasseo et al. 1986). The reference dose (RfD) of h^tachlor was rqx>rted 

to be 5E-4 mg/kg/day based on 2-year rat feeding smdy widi critical effects of liver weight increases 

in male rats. A total uncertainty factor of 300 was used to account for mter- and intraspecies 

differences (factor of 100) and additional 3 was considered ^propriate because of die lack of 

chronic toxicity data in a second species (IRIS 1992). The principal stody was of low quality and 

was given a low confidence rating. There is a data g ^ to determine the RfD with higher 

confidence, and probably chronic dog feedmg smdy may be needed (IRIS 1991). The RfD of 

h^tachlor qxixide was determined to be 1.3E-5 mg/kg/day based on 60-week dog feeding smdy 

widi critical effects of liver-to-body weight ration in bodi males and females (IRIS 1992). An 

uncertainty factor of 1000 was used to account for inter- and intraspecies differences and to account 

for die fact diat a NOEL was not attained (IRIS 1992). 

Teratogenicity and other reproductive effiects of hq)tachlor and heptachlor epoxide were investigated. 

Mestitzova (1967) r^ioned a marked reduction in tbe litter size in Fl generations among rats fed 

with hq>tachlor. Hqitachlor qxixide has been found in tissues of stillborn infants. However, the 

data was considered inadequate to establish a relationship between exposure and human reproductive 

toxicity. Male and female mice that received h^tachlor in the diet for 10 weeks were unable to 

produce a new generation. Decreased pregnancy rates were reponed following oral administration 

of hqitachlor to male and female rats for two generations. In male and female rats fed heptachlor, 

hqitachlor qioxide, or a mixmre of the two for diree generations, the number of resorbed fetuses 

increased and fertility decreased with succeeding generations (ATSDR 1989). The two-generation 

r^roduction smdy tising dogs indicated NOEL of 1 ppm (0.025 mg/kg/day) and LOEL of 3 ppm 

(0.075 mg/kg/day) based on liver lesions in pups (Velsicol Chemical 1973 cited in IRIS 1992). 

Potential mutagenic and carcinogenic effects of heptachlor and heptachlor epoxide have been smdied. 

Several in vitro mutagenicity smdies showed the positive results when tested with metabolic 

activation. DNA r^air assays indicated diat heptachlor was not genotoxic in rodent hepatocytes 

(Maslansky and Williams 1981, Probst et al. 1981) but showed positive results in odier smdies 

(Ahmed et al. 1977) when tested with liver microsome enzymes. Based on tbe some negative results 

of unscheduled DNA synthesis assays, heptachlor and heptachlor epoxide are considered to be 

epigenetic carcinogens of the promoter type. There are data diat exposures to heptachlor and 

heptachlor epoxide increase the incidence of liver carcinomas (ATSDR 1989). Available 
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epidemiological studies on hq)tadilor are considered to l>e inadequate to establish a clear qualitative 

or quantitative assessment ofthe relationship between heptachlor exposure and the risk of developing 

cancer in humans (ATSDR 1989). 

Heptachlor/heptachlor epoxide, is classified as a probable human carcinogen. Group B2, under the 

EPA's guidelines for carcinogen risk assessment based on inadequate human data and sufficient 

animal carcinogenicity data (IRIS 1992). The major finding in mice has l>een an increased 

incidence of liver carcinomas. Davis (1965) tested 1(X) male and female C3H mice by feeding 0 or 

10 ppm hqitachlor epoxide for 2 years. Survival rate was generally low, with 50% of controls and 

9.5% of treated mice living 2 years. A 2-fold increase in benign liver lesions (hq)atic hyperplasia 

and benign tumors) over the controls was rqiorted. Reevaluation of heptachlor q>oxide 

carcinogenicity smdy by Reuber (1977) showed a significant increase in liver carcinoma in tbe dosed 

group (77/81 in females and 73/79 in males) over the controls (2/53 in females and 22/73 in males). 
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POLYCHLORINATED BIPHENYLS (PCBS) 

Polychlorinated biphenyls (PCBS) are semi-syndietic oils. They are made from biphenyl, a naturally 
occurring oon^und extracted from petroleum. The biphenyl is chlorinated at any or all of its carixin 
atoms resulting in a mixture of PCBs diat consists of heavy, nonflammable, stable with high boiling 
points. Hiese oils have been used as coolants, hydraulic fluids, stone-cutting oils, and heat transfer 
fluids. Polychlorinated biphenyls have also been used in plasticizer processes and as dye carriers. 

Polychlorinated biphenyls are excq)tionally persistent in the environment and are fairly ubiquitous 
in soils and waterways. Analysis of whole flsh samples collected nationwide revealed PCB residues 
in 94 percent of all fish at a mean level of 0.53 ppm. (Schmitt et al. 1985) Waterfowl have also 
accumulated high concentrations of PCBS. Bioconcentration faaors in aquatic species such as fish, 
shrimp, and oysters, range from 26,000 to 60,000 (Leifer et al. 1983). 

A large body of knowledge about the toxicity of PCBs comes from an incident in Japan in 1968 
(Higuchi 1976) when effects including chloracne, byperpigmentation of the skin, nails, and 
conjuncmal and raucous membranes, liver disease, and other findings. Tbis incident is unique in that 
exposure to PCBs was unusually high, however, due to this incident, much information has been 
accumulated regardmg the effects of PCBs in humans. 

Other human health effects due to PCBs have been investigated in follow-up q>idemiological smdies, 
which include data on birth defects (Drotman 1985). Because PCBs are lipophilic and st^le in the 
environment, they persist and bioaccumulate and have been found to cause, among other effects, 
tumor promotion and immunosuppression in mammals and birds (Bitman et al. 1972; Vos 1972). 
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CALCULATION OF RISK8 
ASSOCtATED WITH O E R M A L ANO MHALAT10N EXPOSURE TO 
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CALCUlJ\TION OF AIR CONCENTRATION 
ASSOCIATED WITH ACCEPTABLE PCB WIPE CONCENTRATION 

OFIO^g/IOOcm' 

Equation 

Where: 

Ca = ( 

Ca = 
E = 

te = 
V = 

CF1 = 
CF2=: 

CF3 = 

Ca = (E x CFl X te x CF2) / 0/ x CF3) 

Predicted air concentration In building (mg/m*) 
Average emission rate from all sources (g/s) 
Air exchange rate (hr) 

Volume of room (cm*) 

Unit conversion factor (s/hr) 
Unit conversion factor (mg/g) 
Unit conversion factor (m'/cm') 

Source 
Floor 
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VOLATILIZATION OF PCaa 
FROM FLOOR SURFACES 
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4.I7E-08 
4.17E46 
4.17E46 
4.17E4S 
4.176-08 
417646 
4.17648 
4.176-08 
4.17606 
417E-06 
4 l7E-0a 
4.176-08 
4.17E-08 
4.17E-66 
4.176-08 
4 176-08 
4176-06 

N i 
(•fcm'-i) 

6076-13 
1.446-19 
1.02E-19 
630E-16 
7.I8E-I6 
•43616 
6.67616 
6 43E-16 
6.06E-16 
479E-16 
4.64E-16 
433E-16 
4.19E-16 
349E-t8 
364E-16 
1716-18 
3.99E-16 
348E-16 
3.39E-18 
3 308-16 
3 2IE-ia 
a.i4E-t6 
3.06E-16 
3aOE-16 
2g3E-18 
267E-16 
2.82E-16 

kNdConc 
(gfcm'l 

100E47 
•99646 
•.23E-0B 
••8E-06 
874E-06 
8.94E4t 
833E-06 
• 18E-06 
6.02E4e 
7.87E-06 
7.72E-06 
7.69E-06 
7.46E-06 
7.33E-06 
721E-0a 
7.066-08 
8.986-08 
6876-06 
•766-06 
•666-08 
aaae-oa 
6.46E-0a 
•386-08 
627608 
618E-06 
609E-08 

AVERAGE 

Na 
(gfcm'-a) 

1.44E-19 
1.02E-16 
6.306-t( 
7.16E.I6 
•436.16 
9.676-16 
S.43E-16 
6.066.16 
4.70E.10 
4.64616 
4.338.16 
4198-18 
3406-10 
3446-16 
3.71616 
3.89E-16 
3.488-16 
1398-16 
1308.16 
3218.16 
3 l4E-ia 
3066-18 
1008-18 
103616 
147616 
2628-16 

ssssas*:, 
Fador 

(uMau) 

10 
to 
10 
to 
10 
to 
10 
10 
10 
10 
to 
10 
10 
10 
to 
to 

• 10 
10 
10 
10 
M 
10 
10 
10 
10 
10 

Tkna 
(aac) 

118E*07 
118E40? 
116E*0?. 
118E407 
1186*07 
1196*07 
119E«07 
1198*07 
119840? 
• 19840? 
•198407 
119840? 
119840? 
1198*07 
1198*07 
1198*07 
1196*0? 
1196*07 
1198*0? 
1198*07 
1188*47 
1188*07 
1188*07 
1198*07 
1198*07 
1196*07 

Mau Led 
(gtant 

4.9313840 
12041X40 
141119E40 
116966841 
242046840 
1.6490840 

1.71207840 
140208640 
141041640 
1.43292840 
1.36824840 
140107640 
1.39076848 
121104846 
1.181118 01 
113263841 

14S164B 
166104848 
143196640 
141323840 
•666138-10 
9888776-10 
9.448436-10 
•2494gE.tO 
•06161610 
••66618.16 

USi 
n i M j i i m 

(9ta«') 

046606 
023648 
866846 
•7464( 
•648-08 
•38846 
•11641 
140641 
747841 
7.71601 
749641 
741648 
743641 
721641 
741641 
•9e64e 
•47641 
•71848 
841841 
1.86848 
6.46(48 
•38846 
•17846 
•16848 
608646 
608646 
?4166e 

i««iinw*iaiato*w<Lni«rcaLM 
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APPENDIX J 

UST OF ACRONYMS 



LIST OF ACRONYMS 

ATCOM 
BHC 
COPC 
DDD 
DDE 
DDT 

m 
HQ 
LADD 
LOAEL 
MCL 
NOAEL 
PCB 
ppm 
QA/QC 
RfC 
RfD 
RPP 
SCEM 
SF 
SLAAP 
TCB 
UCL 
USHPA 
WCC 
WWTS 

Aviation Troop Command 
Benzenehexachloride 
Chemicals of Potential Concem 
Dichlorodiphenyldichloroethane 
Dichlorodiphenyiethane 
Dichlorodiphen^trichloroethane 
Hazard Index 
Hazard (^otient 
Lifetime Average Daily Dose 
Lowest observed adverse eSect level 
Maximum Contaminant Level 
No Observed Adverse EflEect Level 
Polychlorinated Biphenyls 
parts per million 
C^ality Assurance/C^ality Control 
Reference Concentration 
Reference Dose 
Request For Proposal 
Site Conceptual Exposure Model 
Slope Factor 
St. Louis Army Anununition Plant 
Tetrachlorinated Biphenyls 
Upper Confidence Limit 
United States Environmental Protection Agency 
Woodward-Clyde Consultants 
World Wide Terminal Services Inc. 
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